Declassified in Part - Sanitized Cop Approved for Release 2013/01/22

ARAINTEMHIA HAVHEK cCCP

FHOPOXHMUYRECKIIMA 11 HCTHUTVYT (Homouepkacok)

TUAPOXUMUIECKIE
MATEPHWA B

PEOJAKUMOHHAA KOJJEIIA:

0. A Aacxnn (orsercroenumii pefartop), C. B, Bpyesnu,
H. B. Becenopcnruii (sam. ornercrseiioro penaxrtopa),
A.Tl. Buuorpagos u [I. H, flaneit

Tox XX

UBNATEJILCTBO ARAITEMMHND HAYR CcCCP
’ MOCKBA {953




ONEUYATRH

Ctpoxa Hanegaraio Homuuo 6uiTh

3 1 cn. 6 c6poc 6) cOpoc
4 19 cs. ([)-na l/n Vu

7 Taba. 3, 274.3 273,3
3 rpaja
1 5 cB. (143381147 5) 6oL yIo
21 2 cnm. TEPHPHTOPH TCPPHTOPHH
58 S cn. ‘ B BO BO

85 8 ¢B. p-na K- © Ky

'&&“‘ ‘;‘.;'u: o Sibs

S
Ay 3
3,; i

«TUAPOXNNTIYECHIE MAaTePNAJLls. T, XXx

Declassified in Part - Sanitized Copy Approved for Release 2013/01/22 : CIA-RDP81-01043R001500050004-2



elease 2013/01/22 : CIA-RDP81-01043R001500050004-2 |

AKAODEMHNA HAVY K

FHMAPOXUMMUYECKHN UHCTUTYT- (Hobouopkaccr)
THIPOXHMHUYECKHE MATEPHAJEI, toM XX

M. . KPIBEHNLOB, K. I'  IABAPEB u 1. I. QECEHKO®

K BOLIPOCY O MHHEPAJIMBALUMI BOJIDI
KYHUBBIMEBCKOT0 BOXOXPAHIMIMIIA H YACTI p. BOJITIT
OT BOJOXPAHMJIUIOA [0 r. BOJBCKA

Pacuer munepanansaminn poywl p luacrosmee spemMa — neoGxouumoe ycso-
BHE OPOCKTHPOBAUMS BHOBbL COODPYKAEMBIX Bopoxpammum. dromy pompocy
APHUNACTCA BasKIIOE 3lAYEHIe UOTOMY, UTO B COBHAIIILIY BOJOXPAH UM AX
YCTaHOBNIENO HANMYNC CYNIECTRCUUKX  u3Mencuii MIIHCPANNU3amH  BOJAK
[0 CPaBlCHIIO C ec BEMNILNOI B peke 0 saperynuposanira, Iri GaxTil oTMe—
JeHL aa pana sonoxpannmin Joubacea [1], Becenoseroro BOOXPaUIINIILa,
Manmackoii cucremir [2], Huenposcroro [3]1, Pu6inckoro [4] n gmp.

Coopysxemne KyiiGniweseroro BOjOXpanyima, Bofa 1kOTOpOro 6yner
enoxnsonana guts opoutenns lopomsbs, mis NPOMBIUIICHNLINX 1 GHITOBBIX
HYAQL, M3MCHIT Munepazmsanimo noast Bonru we Tombio na Yuacrke Bogo-
Xpaumwmina, Ho OKayKeT BIIsAHue 1 Ha MIePAIN3alno BOMLI PEKIT, HAXOMms1~
Lielca Hiske BONOXPANIILIULA.

B oxmoit wactit nacronumei padorul paccmarpnpaerca Oynyutas Mnrepami-
samin KyiiGuumenckoro BOROXPANIINMA, a B APYroil — uayencume Miucpa-
misanin sonn Bosiryy or Kyiténiencroii WJIOTHHDL 10 r. Bonsera, . e. npi-

MCpHO @O nyuKra, 1o Koroporo pacnpocn*panm‘cn BaAnAUIC pexinnma C'ra.nnu-—
rpancroro BOJOX pannmma.,

I. MUHHEPAJ3AI{I BOAbI RYNABLIMMEBCKOrO BOOOXPANIINILA

Ryii6nimescroe Bopoxpammie na Boare Syner omm ns CaMLlX KpyIr-
HBIX JICRYCCTBEHNEIN BOROEMOB B Mupe. Omuo pacupocrpamitrest mo Boare
3a r. Yeboxcapn 1t mo Kave prime yerba p. Barku. IMTonesunit o6men BOJIO-

Xpamwmimia 6yner pasenr 19,5 KM%, a muomans Boxoii TIOBEPXHOCTH OKOJIO
S5 e, km? [5), v

Xapaxrepnast oco6ennocry AOXDamIIIIa — ero 3na-
p ®,

Bonru p palione r. Hyii6n-
BONa B BOmoOXpamInIIC B Tevemne roga Gyner 1reoxmo-
KPaTHO CMEHAThCA,

Murzepasnsanua pogn BOLOXpammamuga 1n muaMenenus ee » Tewemne roxa
sapicar or paga gawropos. K mmy ormocsres: ,

1) mnuepamnsanns pogm DPUTOKA; 2) moTepa Bogsl 13 BOJOXPauIINIIA
Ha cnapenue 1 06pasopaune abaa; 3) navenenie IPYHTOBOr0 UMTAHIA BOKO-
Xpauminula; 4) BEIIeNaunBauie coneir 113 JI0’Ka BOXOXPaIuInma m ¢ HoBepx-
HOCTU HEePUOIMYECKI OBHaKaeMbIX II0MBO-TpyHTOB; 5) GHOMOrHYeCKRE 11 GHO-
FUMITIECKIe OPONCCCH B Boge BOAOXpammanimma 1f o TPYHTaX ero Joa;
6 cbpoc croummx 6uiToBBIX 3 NPOMBIUITIGHIIRIX BOJ.
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M. H. Kpusenyos, IL. I'. ilazapes w 1. I'. Qecenxo

B macrositeil padoTc yuTEHO BMIAHNC MCPBLIX HCTLIPEX NEPETICICHILIX
¢axropos. Buuaunnme uma Momepasn3amimio BOXBI GHOJOTMYECKUX I OMOXIHMII-

YeCRIIX IIPONeccoB, a Talune G6p00(1 CTOTIILIX BOX He YYITLIBACTCS BCJCACTBUIE
OTCYTCTBISA HeO0OXOTIMEIX JAMHEIX,

1. Ilaseuncmire MuuCpIN3AIU BOABI BOMOXPANNIIINA BCACHCTBIE
nemapenna, Aegoo0pasoBaunsa U JeHOTAANIA

Mcnapemie ¢ pomioli MOBEPXHOCTI BOAOXPAMIIND] YAcTO, OCODCHLO MIA
'BOZOXDAUIIILL, DACHONOKEHHLIX B 30HE IICAOCTATOMNOrO  YBJIAKIeHIA,
BechMa Baxunii Qawrop ypemuweuns Muuepamusamini nux  pomkl. Cremens
BIIAULA 8TOro (JakTOpa 3aBNCHT IVIABUEN 06PA3OM OT KIUMATHUYECKIX YCJ0-
Buii paiiona BOXOXpaHIUINNIA, ero pekiMa n Mopdodornn (niomanb, 00DHeM).

Pacuer omumaenmoil ammmepasnzamimr BOgE BOXOXPAaHIUNIMA (C  Y4eToM
IBIIAALISL IOTePh Ha Iicuapeniie, MIUICPAJI(3amAIl BOXBI JIPITOKA II BORLOrO
pesinia BoROXpaumiuma) B napecrunix mad paGorax H. M. Bouxosa [6, 7],
I'. 1. [Tomozsa [2], O. A. Aserxumna [8], fI. ®. Tlaemmcosa [1] u IT. II. Bopon-
xopa [4], Kacaonfnxca pacucTa MOHEPATN3ATIUT BOjLI BOXOXPAHILINNT, NMpPO-
n3pojTcA mo  caemylomeit Qopyyse (B OPUHATHX maMn 0603HAYCHIAX),
COCTABIICHHOII Ha OCHOBC BOIOrO 1r HONHOTO Gamnanca: ;

My Mt MV —MeV

)
Va+Vap—Ver—Vien

rae My — o/RumacMas MIHEPAI3ALIMA BOAL BOLOXPAHINIIIA B KOHNE
PacueTHoro Ieplona;
My MIIICPa3aniA  BOABl BOAOXPAHIJILNIA B HAaYajiec PacyeTHOro
repuoyna;
Mpp — cpenmsas MIHepaNir3anisa OPHTOKAa 3a pacueTHRIT mepuoj;
Vy — oObeM BOROXPAHMIINIA B HAYAJIC PACIETHOr0 TIPIHOAA;
Vap 00BeM IIPHTOKA 32 DACUETHHII MEPIIOLN;
Moy — cpepussg MIIEPAIN3amisi BOAHL B oGneMe Vp;
Ver — oOLeM cTOKa BOZHl 113 BOZOXPALIUIULIA 32 PACIETHLIT nepiron
(BomomoTpe6ieune, QUALTPANNA, XONOCTHe CEPOCH);
Vuen — mpeBnlmenme ofbeMa liCHapnBmelics ¢ NOBEPXHOCTIH BOJOXPA-
IMINIa BOAK Xaj OO6BeMOM OCafKOB, BEINABINIX HA NOBEpX-
HOCTb BOJOXPaHIUIMIIA.
II. IT. Boponxon [4] ygursiBaer, KpoMe TOTO, IPI pPacuere MILEPATI3aIIK
BOXH PrOIECKOr0 BOXOXPAHMIANA OGBEM I MIHEPAII3amiuio BOMKI, TOIIeN-
‘mreif ma oGpaszoBanue JbIa B BOFOXPAHIUIAMIE, II O0BEM I MILEPANH3aIIIIO
BOAH, WoXyyusmeiics npw Taaann asga. H. M. Bouxos [6, 7] canraer pemi-
amny Me, pasuoii
R Myv, +11/Iuanp
Vet Vnp
‘Ocranrusle aBTOPEI mprpapuusaior Mey Beamuine %‘#‘— *
VYuursiaa yxasanne H. M. Bouropa [6] ma To, uTo Mnmepanmsania CTOKA
HaXOAuTea B (PYHKOUOHANAION 3aBICIMOCTH OT HAYaJbHOI MIHepaH3alifil

* CrefyeT yKasaTh, 4To OPHENTIPOBOYHYIO BeTNIHHY MuHepamusanmn Bofn Kyii6ni-
meBcKoro Bopoxpammmmma II. II. Bopommos [4] paccunteiBaer mo  (opmyre

up
M= MUPV_—‘T . Qopymyna gasa B OPHHATEIX HaMil 0003HAYCHRHAX.
np Hen
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BONGl B BOAOXDAHIUUINE I MUMEPAI3alii BOXLL TNPITOKA, I 3aMEUAIIe
. 1. ITonwona [2] o saBucmyoctir M Tarke OT NOTEPI BOXH N3 BOJOX paHH-
MMMA LA nenaperie, B HAaWIX pacyetaX Mg, NPUEATO paBubiM

MV =My Voo MV — MV,

]

- ’
ucn

PatVap+Var— V50—
rie Mz — Munepannsanist Jihaa;
Var — obvem pomnl, nomyuupuieiicsa upn tasgmm JIbRa;
Va0 — oObem BOsHI, u3pacxojopanoii na obpasopaiie jbaa.
[puyenennan mayir dopuysa pacyera nMeer crmegylomuii bup:
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B saBucinoctit o1 mepiona, 1A KOTOPOro NPOM3BONUTCS PACILT MilHepa-
JUI3aUil BOARI  BOJIOXPAUIINLLA, OTHEAbLNLIC wWieHn (OPMYJIH BHIANAIOT.
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Ipn pacuere »mmepasnusamun Bogst Ryii6niuienckoro Bpopoxpauuinma
3a 00TeM OpITORa NpuisAT pacxox Boari n 1e3aPeryIupOBaHUbIX YCIOBIAX
y moc. ITonsua ma. Mpyuse (omomo 40 wy miske CTBOpa INIOTHHH), ¢ Y9IeTOM
Tpancopmanu ero PHGIHCKUM BOXOXPaHLIINILENM.

Cpenzenapeniennas MimepaIu3alia BOLL NPUTOKA I TONA U ro OTIeTh-
HEIX C@30HOB BRIUIICAEHA NO AAHHKIM O MIIHEPAJII3aL{Hll O pacXofe Bogsl Bormn
Yy TOro ;Ke IYHKTA.

Mamno9ifcneEHOCTh MAaUHLIX O XIMIUEGCKOM COCTABE Bonul Bosirm me moaso-
,JuuTa MpouU3BecTi pacuera MHHepPaAusallmH BOINH PEKH A DA3mLX NO DOMA-
"Hoctm ser. Cpepmsaa Miuepalmsanus BOXH IO Ce30HAM roja &t IA TOAa
B LIeIOM BLIYUCIIERA MO NAHHEM JJIs BCeX JIeT, IpHYeM OXHI I Te e CPElHNe
BEJIDUNHK TPUMEHAMIICL IPII pacueraX MilepPaldsallifm BOZH BOJNOXPAHI-
anma A PasianIueX WO BONHOCTI{ JIET.

[Monmyvenusie Bean9uUmB MHHEPANH3ALmAN  BOXH npusegesn B rtabn. 1

g
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M. M. Kpusenyos, K. I'. Jlasapes u H. I'. Qecenxo

Tab6nan_a 1

Cpennecesonuutit 1t cpentnerosionoii Xnviaceruii coctas sogu Bonrn y uoc. llonasa
iy, Opyuse

Enunana . Cymma
Cezoun HaMepeHiA SO HOHOB

Becua MT/a 223,8
(IV—=VI) 0y aKw. g 100,0

Jlero—ocesn M/ 2 2 857,2
(VII—=XD) 0/ aKB. 100,0

3uma - mr/n 408,2
(XII=111) 0/, oxs. { . 100,0

Topn Mr/n 7 280,3
{v—In 0% aus. 100,0

-~

Pacuer sunepannsanni poasr pogoxpaummumia 10 oGbeMy OPOTOKA I Xit-
MIYECKOMY cocTaBy Bomsl y moc. Ilomsua us. (Dpyuse NO3BOMIIT YyecTh
He TOJILKO BOMNIL 1T ioumslil ¢ror pex Bomrm 1t Kaait B BepxoBssax Bogoxpa-
HIUINIU@, HO II KOCBEeHMO BOXULUT N HOHIKIT CTOK IOBePXHOCTHLIX ¥ TPYHTO-
BLIX BOX npibpe;xHOIl MOJOCKI BOAOXPAUINIINMA, NAUUEIX O KOTOPOM MJIN
COBEPUICHIIO HeT, NIl OHIL JAJICKO He AOCTATOWINI A HEIOCPEJCTBenHOro
pacuera croxa.

Munuepanmusaumo apga npuminaem pasuoii 80 mr/i, 1. e. mpimepuo 20%
MITHEPaJII3amiir BOQ 31MOIL, KaK 9TO GHUTO YCTAHOBNCHO AN PHONHCKOro
sogoxpammrmma II. II. Bopourosun [4]).

IIpenenmenite wcnapemnnsa Haxg ocagkamit npnaaro pasmain 400 MM B-cpep-
nmii no mira:xnocti rox, 600 My B 3acymsnsniii rog 1w 200 MM BO BIAKHELT
ron. Pacnpenesenite noteps ma ncnapeine N3 BOAOXPAHIUGIINA O MecaOaM
npuseneno n rtabn. 2.

Tabanna 2

Mceauunic AOTCPH HA MCHApeHne M3 BOJOXPAHIIINIUA, MM

Ton I 111 v VI | VII | VIIT| IX X X1

3acymnBulii 129
Cpeaunii . . ; 96
Biamasni | 67

Pacuer mummepamnsamuu pomut Hyiinwuenckoro pogoXpaHunnima Osur
BHIIOJNIUCT [JIS PA3iINTHLIX 1O BOAHOCTH JeT (MaJIOBOJHLIX, CDEeHHEeBORHBIX
H MHOTOBOQHLIX), AJIA TOHa B IIeJIOM If N0 CE30HAM rofa: BecHA (ampenb—
HIOHB), JIETO—OCeHb (HIoNb—uoabph) U 3mia (mexabph—MapT).

Hro6sr mosrydnTs maunbsie 06 1I3MEHEINII MIHePaaN3any BOAM BOXOXpa-
NInUOa B OPONECCe ero 9IKCIIIYATAUNIT B YCIUOBHAX BOXHOTO DEKHEMA
XAPaKTePHEIX JIeT, pacyer NPOM3BOMINICA [JIA IOCHEeJOBATEJABHOr0 PANA
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OJUHAKOBLIX 110 BOJHOCTII JIeT, MOKA PacueTHAd MIrHepaII3amisa BOJAL B BOJO-
XpaHuiige He ROCTHIaja IOCTOAHHON BEJNIInEL.

Benencrsue 3mavMiuTensHOro NpeBhIUIEHNA OOBeMa IPITOKA HaJ 0GHEMOM
sopoxpamuia upuunaro, yro KyiiGrinesckoe Bogoxpamiie Gymer 3anos-
HEHO BECCHHNMII BofaMif oxuoro rona. ITostomy pacuer ismemenus Muuepa-
JIM3ANUI BOAB B TEPIOA 3amOJILennsd BOJOXPAEIIINIA HE NPON3BONILICH,
N 32 HAYaJbHYI0 MIHEPAJI3amIio BOALI BONOXDAMIUVINIIA MPUNATA CPERHsA
MIHepamiaanua Bofsl Bonrm B 1e3aperysipoBaHHLIX YCAOBUAX IJIA BECHl.
PesyasraTit pacueroB npnBemessl B Tabm. 3. B orolf rabmmue B cKoGkax
nocrapiieHa HavyajbHafg MIHepamIsamia  BOUL BOZOXPAHIIINUIA MOCTe ero
3ANOJHEHIHA.

Tabnuga 3

Heyenenne muuepamdamitn soxnt IyiiGnimencroro nojoxpaniinma
B npouecce erd SKCINIYATANUI B PASANYHLIC IO HOMHOCTH TONbLY

Deauuuua MiuHepanusaumit BoJA B PARJINYHHE I'OJM OKCOAYya-

TangeH, M/
Cesonul ne, Nr

rojga

1-i1 I 2-1t I 3-1 i 4-n ‘ 5-it | 611

Beecna | (228,8) | 2638 | 2556 255,8
V=V
Jlero—ocens| g960 | 3112 | 3122 312,3
(VII—XI)
3irsa 3554 | 3636 | 364,2
(XTI—II1)
Top, 271,0 « 283,9
(V—I1l)

Manosoguric

Becna (223,8) 244,9
(Iv—=v

Jlero—ocenn| 809,2 317,3
(VII—=XI)

{CpemueBOAHEEIC 364,6 369,0

3ma
(XII—-I111)
Ton 274,8 282,0
(IV—I11)

Becua (223,8) 240,4
(IV—-VI)
Jlero—ocens| 322,6 827,4
(VII—XI)
Snma 875,6
(XII—I1y

Ton
{ av—imy

MuorosogHue

Hak Bugno ma mpmBegeHUHIX B Ta6y. 3 BeJIIYIH, IMOCTOAHHAS MMiepalni-
8auuA BOAH YCTAHABIIBAETCA B MAaJOBOMHEIE TOULt HA DI rof d3KCIIIyaTamum
BONOXPaHWINI{a, B CPEHEBOXHEE rofsl — ma 4-f m B MHOrOBOJHLIE —
ma 3-ii.

v
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M. M. Kpusenyos, K. I'. JTazapes u H. I'. @ecenro

Has conocrasaenna Munepamisamins BoM BOIOXPAHUANIA © MiTiepadii-.
sauneii poam Bomrn y noc. TMoasua nv. Opynae B-Pasinynnie 1MC BOXIOCTIT
rogul cocrapnena Tabi. 4. !

Tabauma 4

e

At R e A i A

Munepaansanua soam KyiiGniniencroro nogoxpamanua u MEHCPRINBANNA nojb1 Bos
Y noc. flonana nyn. Mpynae j10 saperyauponanus

MiunepaansanuA BOXK BOIOXpauumIma, MK/

I St

Otunouenie ot Orinonenne or OTKIOoHEHE OT
MIIHEPAIIRB AL MITHEpaNNBaMIIK MITHEDAINSATUII
BONW 710 Sapery- BONN A0 Bapery- |MHOr0- pony'ng gapery-
JRpoBaNUA BONKIE JpoBanun BOJHLIE JAUPOBAHUA
ronu ronu

Mr/a % | Mr/a MT/N l %

Cpenuan Mnuepa-
A1saniua BOJN 10
BaperyaANpoBaALnA

“]%’001{;1[ -+32 244,91 22
—Vi
JleTo— 817,3| —40
ocenb
(VII=XI)

3nma
(XH—-HD

[
Il
Kl
[7]

Tog,
(Iv—I1)

B nanGoabuieii cremenir Mnmepaiaania BOAE BOXOXPAMIIILLA N3MEHCTCSL,
B MaJIOBOAULIC IOl 1f MEHBILE BCCrO B MHOFOBOAUBIE, T. €. MHIEPAJH3ALIST
BOJIEl BOAOXPAaNIJINING 3aBICUT OT ero BOAHOro pemnva. IIo cpasmemmio
¢ MIEepannaamneil BOXHl [0 3aPCryJITPOBANNA MUNEDPATIIAUNA BOXH BONO-
Xpamuinina pospacreT Becwoii wa 17—32 mr/m, win ma 8—14%, n ymeus-
mMOTCA JIeTOM—OCenslo It amMoli ma 30—45 mr/m, nam ma 7—129% . Taxiae
06pas3oM, B BOXOXpANIVINIE NPON3OINET BHPABNIBAHIE MITHEPAII3ailin
Boxn 1o cesomam roma. CpemmeromoBas MumHepasII3amird BOGH IPAKTHYECKI
1e maMeuntes — pospacrer Bcero ma 1,5—4,3 mr/m, T, e. ma 0,5—1,5%.

B cpssi ¢ coopysxenmem I'opsronckoro pogoxpammimma na Bomre i1 Mo-
sotoseroro ma Haxe [5] Mmuumepammsamma Boxu, samoynsomeit Ryli6mmes-
CrOe Bopoxpaumaume, SyHeT mmoii, geM MImepaii3amua BOAL 30arn secmoit
y moc. ITosnma um. @pynse no saperymnnpopanus, KOTOpasg GhIIA TONOMKEUA
B OCHOBY M3JI0}REHNOTO BHMe pacdera. IloaTomy ORI mponapemen pacuer
MUHepanusaunn poxst HyfiGhmenckoro BOgoXpamiminma NpHm APYIiX, mpef-
HOMORUTENBEEIN BeANYUHAX MIHEPAIN3anUH BOAB!, 32II0MIAIOmeli BOKOXpa—
HUIIMINe, X IPIT JOTYIMenins, YTO MIHEPAJIN3alnd BOAS NPUTOKA B BOXOXpa-
HAINIME ¢ ero BepXonben Oymer ma 25% Boime MuAepammsammnn Bopkl Bomnry
BeCIIOil 10 3aperyiipoBanis.

Pacuer cpeman gna mocienosaTenbuoro paga AET X0 AOCTIHKEHIIA TOCTOMH~
HOI BeNunmbl MITEepasI3aliin BOAK BOZOXPAHIIIIILA.

Peaynprarhl 9TUX pacueroB jaHbl B Tabl. 5.

Pesyasratsr pacaeron mospomsior cmenaTh BHIBOm, 9TO MIIHepaInsauna
BOQE! BOROXPANIUINITA IIPT YCTANOBIBMIEMCA DeKIMe He 3aBHCHT OT MUuepa-
SHI3aTITO BOAB, KOTOPOIl Oymer 3amodHATLCS BOZOXPAHOJUINEG B HAYaJbLBEIL
TIePIIOK, HO NAXOANTCA B UPAMOIl 3aBUCHMOCTI OT MRHEPAN3aNIN BOTH IIpIH-
TORa C DBEPNOBLCB BONONDAUILUININA. Y BeNUYEHNe MNHEDPAIU3ANUM NPUTOKA,
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Tadnunuga 5.

Munepaanzamus sojur  RyiiGnunencroro BONOXPAHILINIA B 3aBNCHMOCTI
OT HPCJUIONOIRNTEALION MiNCPaINBANIN ROMKI, 3anOANFIOWETi BOROXpANINILINE,
TUMNEPATHIANME ROMLI NPITOKA ¢ CrO RepXOnLen

Mnuepanusania BoRsl, Mr/n

Munepannsauua BOZOXPAHNITIIA npu
Cesonut Bona, sanoausio- YCTaHODUBLIEMCA pemiMe
rona man noxoxpaus- | IIPNTON ¢ DEp-
nume B Havajin- | XODbED BOMO-
HLA nepuox Xpanuanma B YCJOBNAX necie- | B YCJNOBIAX nocie-
NOBATCNBURIX Mal10- |I0BATCALHNLIX MHOTO=-

BOOHEIX JleT BORUNIX JIET

200,0
293,8
Becua ggé’g
(IV=vi 108,2
450,0
279,7

238,7
288,7
238,7
2387
238,7
288,7
298,3

200,0 357,2 310,9 827,5.«
223’8 857.2 310,9 327,5
247,86 357.2 310,9 327.5
366,6 357,2 310.9 327,5
408,2 357,2 310,9 327,5
150,0 357.2 310,9 327,5
279,7 446,5 3885 409,4

St

OO QO Ot

RS R R

SO WWLWDW

[ AR N G NI )
S0 I 0D 19 B 1D

QLD N 19 19 12 1D
v Ot on

200,0 408,2 36,2 8752
223’8 108,2 364,2 375.2
2476 408.2 364.2 375.2
(\(f’,"_’“ﬁ]) 366,6 1032 364.2 375.2
) 4082 4082 364.2 375.2
450,0 4087 3642 3752
279.7 510,3 455.9 169,4

200,0 280,3 85,4 281,0
2238 250,3 285.4 281,0
Fox 247,6 280,3 285.4 281,0
aviin 366,6 280,3 285,4 281,0
408,2 280,3 285,4 281,0
450,0 280,3 985,4 281,0-
2797 350,4 356,8 351,2

ua 25% wuo cpasuemio ¢ Milepaiauieii B 10 3aperyJpoBanIIg BE3RAI0
[l YyDeJImielne MImepasnisaluil BOAsl BOXOXPAUILINTA Tamwke 1a 259% .

Munnepamnzamino sogmt Kyii6mmescxoro BOZOXDAUIVIIINA, PaBLUYI0 BEli-
qnraM, NPUBEJEUHBIM B Tabil. 4,. MORHO OKIAATHL TOABKO BEJIIZI cTBOpa-
unotmusl. K BepxoBbsv Bomoxpammtmma MILEPanmsania ero BOXG, BCIEeT:
cTBUE GONBLION ATIUEL BogoXpamnuma, Oyner HaMeHATHCA I TPubAmKATHCH -
I MuLepanusamimt Boast Bosrir 1 Kamw npit Bmagenmr ux B BOEOXPAUMIINIIE,
Benmunuy wmmmepanusauun mogst b oTmembmmx OyTNKTaX BOXOXPAaGIIIIMA,
PDACIOMORCIUILIX 110 ero JJImme, TOYHO PACCUNTATh HeBO3MOHO. Hexoropoe-
Tpencrapycnne 00 I3MEUENUN MUNEpAIU3AIIT BOjLI BOXOXPAHIININA O €ro
AJIHIIC MOMKEeT naTh COMOCTaBiemie MIHEPANN3amum poxsl Boarm 1 Kan
B 1E3APCrynIpOBAHLKIN YCIOBUAX B OTAENBHHX IyEKTaX paiioma BOYOXPA--
uwinma. Ilgs aToro BHNCNENa cpegHeB3Bemenmas MUHepajIn3anus BOMIH
Bonrtr mo cesowmam roma y r. JeGokcap m r. Temomm nn pomst Kansr:
y r. Qucronons. [Tosyuenusle Bemrurnms npuBefeHs B Tabi. 6.
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Tabaunua .6

CpexiienascuIennan Muuepannsauna BoAb RyiiOmmescroro sopoxpannanwa, soint Boarn
-y r. Yeboxcap, r. Teriomu i noc. Ionauna m. @pynae n sojptnt Kaxur y r. Unerouonn
1A CPCAHEro 10 BORHOCTH IO

MUHEPaNNsanuA BOAW, ML/

Oyut —
Becna {,Icc,;?b Suma Tont
(1V—=VI) (VII-XI) (X11—-111) | (IV--III)

Kyiil nimescrkoe popoxpa-

HwHmEe . . . . . . Y naoTinnt 244,9 369,0 282,1
-Bomra . . . .. ... .| Ho;aanauy, ®pynae 223,8 408,2 280,38
Bogra , . . ... . Terwowmn 223,1 354,3 268,9
JBoara . . . ... .. YeGoxcaput 157,0 834,5 206,38
Rama . . . ... ... Yucronons - 239,0 504,7 8474

P

g eI

i e

we

2. Bmpmmie nsMenienis IpynTOBOrO IIMTANMA HA MHNCPATNIALIIO
BOADbL BOJ{OXPAHINIIILIA

B pafioue pomoxpaummmma Bosra mpeunpyer BOAE LINPOKO PasBILThiX
TATaPCKOro II KAa3aUCKOro APYCOB, pKUeNePMCKNX omyoykenidl, oGmasialo-
IMXCA Ha Orpamidenuoil IIIOIadll B CEBEPHLIN YYaCTKAX BOXOXDAININLG,
mopoxkt Kap6oia, I0PCKile, MENOBLIE I TpPeTIylLle,

Muuepanmsaigs 9Tix Box B OGNIEM HEBEJIKA It A BOX TATAPCKOIO sIpyca
me npessintaet 500 Mr/a, T BON KAZANCKOTO APYca KOJCHICTCA B Ipegeax
400—1000 »r/n. [Opcrire, MesnoBnie, TPETIHYNLIC TMOPOABL It TIOPOXLI Kapboua,
COfepsKaT Ipecunle, MaJOMIHEepAJII30Bauible BOJLI, MIIIEPalI3allsa KOTO-
pux smms pexro npessimaer 1000 ymr/ao [9]. Hau6onee MirnepamisoBausizig
OyuyT BOAB HIGREENEPMCKIX  OTIOMKEHINI — MO HECKONBKIIX TpDaMMOB
B anrpe [9], mo prixomml 3THX BOX B PaiioHe BONOXPAHIIINIIA E3HAUIITENbIIb,

Coopyseriie BOTOXpamLIIINA BHI30BET NOJOOP IPYHTORLIX BOI I B CBA3N
~C ITUM I/EKOTOPOE CMEHm(elllie uX IO3EMHOIO BOAOpasjeia B CTOPOIY DBOXO-
-XPaHILLIA M COOTBETCTRENL0e YMeHbIIeNne IPuToKa FPYHTOBHX BOJ B BORO-
XpaHImine.

B T0 ke BpeMsa MiHepaNM3amiA TPYATOBHIX BOJ B peayjibTate HOLbeMa
X TOf BJUUMEM MOANOPa BOAOXPAUTUIIIIA HE NOJDKEA YBeNNdIThbCA, a, Ha-
o6opor, creayeT OKIATH HEKOTOPOTO YMEHDLIICHHA ee BeJieicTnue Gombuieit
HOPOMBLITOCTIL IIOPOX, HAXONAMNXCA B €CTECTBEHUEIX YCIOBIAX B 301i¢ adpanui.

Taxunm 06pasoM, ClleAyer CYNTaTh, 4TO BLI3BAHLOC COODY;KEHMeM BOMO-
XpaHIUIOma II3MeHenle TPYHTOBOTO TITAHISL ero He MOKeT 11PUBecTi K MOBhI-
MEHOIO MIHEPAJII3anNI ero BOABI; BO3MOMKIIO Jayke HEKOTOPOe yMEHLINEHHe
TMOHHOIO CTOKa IPYITOBHX BOJN, MO BEINYIIHA ITOTO YMEHBIUEHIIT NP 60ib-
IOM PacXOme BOXOXPaNILTIIIA 1e OKa/KeT NPaKTNYecKoro BIMAHRIA Ha MUHEpa-
JIN3aNII0 ero BOOH.

3. Buamsiniie DOYBO-rPYNTOB JIOMKA BOZOXPAHININDA HA MIHEPAINIALNIO
ero BOJbI

Kyii6rimencKmy BOMOXPARMINIIEM OYIYT 3aTONJEHH IOiMeHHe TeppacH
Boarn 1 Kamm mournm Ha BceM INPOTAKEHIE BORXOXpPaHIma. JacTmano
TOABeprueTcs 3aTONNEHNIO ncpBafd HajioiiMennas Teppaca U B 3HAUITENLHO
.MeHbmmell 9acTnm Bropasa uajmoiiMeHHas Teppaca.
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[Tousennuiii oxpon BTOpoOii HaauoiiMenuoii Teppack sesoro 6epera Boaru
COCTABIAIOT JICIKO- TN CPEANeCYTFINNICThIe JOAMNUbIe rIyfoKile, HO Mano-
rymycible aepuosesbi. [{pait Teppachl WHOrma NPUNOAHAT B Bujge Baja, CJIO-
MENHOro 13 recka i1 sapocuero necod. B mpepenax Taraperoit ACCP npeo6aa-
IAIOT BblU(eNOUeHnbe 1 cAafoBnIesIoUeHHble YepHOo3eMul; 66abInYI0 MIouans
3aHAMAIOT TAIGKE OOLIKHOBEHHLIC YCPHO3EMHI.

[To npasomy Gepery Boarn n l{amut n cesepunix gactax Taraperoii nw Uy-
paurckoit ACCP saseralor cepbic n cpersiocephle ¢i1alo0m0N30IeHIINE TANHIT-
CTHIE 1l CYrZIMINCTHIC JIECOCTEUHbIE I[OUBLl, liepexoisniiie B npenrenax Yiba-
HouCKoii ofmacrit B ¢TabOBKIIETIOUCHHBIC IFIIHICTLIC YepRO3eMul, B npepenax
HyiiGpuuenscroli 06nacTin mouBhl IEPCXOASAIT B BLIIIETOYCHHLIE UCPHOE3MbI
Gojice JICriOro MEXaHIYECKOro cocrana.

[Tepsan najuoiimemitass teppaca, poobie c1afo BeIparkeHnas, MOKpLITA
JHOJUIHLIMIL 9ePAO3eMasil, TO MIHHUCTHIMI, TO cymecudunizmit. Berpeualorca
JYroBLIC COJIOHITHL,

IToiimenmast reppaca Boarn 11 [Hamul pasnura suaunrtennuo GoJbine, 4es
nepsas HapnoiiMennaa Teppaca. Ha npupyciaopoit wacth 3Toli Teppack mpe-
odJlaflacT  CAOUCTLIT HOBKIT  aJmoBIt necuanblt nman  nfroBaTo-TCCcHaNmii,
sapoenmni Jrecos i morpsrreii myramn. B onpnreppacosoii nomoce aiumo-
BHAJILHBLIE CHOHCTLIC NCCYAHLIC TOYBLI CMEHAIOTCA MITHHNCTLIMI, CﬂﬂGOI‘yA\IyCII-
POBAHHMIMI € 3epuilcToli CTPYKTYpoii, 6osee mnmr MeHee 3aG0IOuEUHLIMIT
nounamn [10]. -

Cojiepssauiiec  BOZOPACTBOPHMKX CcOJMEll B 3aTOLJSIEMBIX [TOUYBAX BCCHLMA
uepenmmizo,  Tar, rmousm  103kHOIT  3ount  3aromdenis — Hyfidnuuencroil
ofmacTi -— cojiepsikaT BOHOPACTBOPHMABIX CVILHATOB 11 XJIOPUJOB, 10 HaUILIM
Mocina uw up. [11], simme Torcstannie gosn uponenta. [Tousnl ceseprOi 301bi
3aTolgicHia cie GCZIHGO BOAOPACTBODMMBIMIT COJIAMIL,

Tombiko na OTHENLILIN YYACTKAX NPABOOEPEIKLA BCTPETAIOTCA LHOPOAH
€O 3JUAUNTCIBILIM CONCPKAHIIEM BOJOPACTBOPIHMLIX coemitienini: omnosusmne-
BHe sl Yubsuropekoil obmacrtir comepsrat mo 4% pactnopuMmiX coieit,
HO wWiIolail TaKIX Y4YacTKOB COCTABJAIOT HE3HAUNTENLUYIO m0JI0 obmeil
TJIoHAKI 3ATOUCHIIA.

Bansminie nouso-rpynToB, 10CTOANIO MOKPHITHIX BOJOM, 1A MitHEpasa-
LHI0 BOAM BoZOXpauinmiiga GyHeT He3naUNTeNnbUo.

B mepone roxsl dkemayaTansn  BogoOXpAMIUIHUIA  BYAET HPOUCXOANTEH
BRLUOENaqBAUIC ITUX LOYBO-IPYHTOB, 1O KOINYCCTBO HOCTYMAIOMNX 113 HIX
comeil fyjer ucseqiko. Bean upNHATL, YTO BOAOXpAINLIIEM GYmeT 3aTom-
aeno 010510 4000 M2 110MBO-rpyuTOB (N3 TIOMAINL BOAOXPAINVILINA, PABHOI
anpuyepio 5000 ka?, chemyer OTHATL OOOIafL BOALOII TOBEPXIOCTII 3aTONIIsAE-
Moit wacrit Bonrir 1 Hasst), uto  cosmm GyiuyT BHIMBIBATBCA I3 CIIOS IOYBO-
rpyurop romnuoit 0,5 M, uro ofbeMirbil Bec 3aTOMISIEMBIX IOYBO-IPYHTOB
paBeir 2,5 1 9To cpenmec COMEP:Ralie B 1IX BOAOPACTBOPIIMELY COJEil PaBHO
0,01%, To Bcero B Teueliiie roga WOCTYUNT B BoxoXpanmmime 0100 500 Thic. T
comeii. IIpu cpemiterogonos crore Boarn B paiioue r. Hyii6oumena oxoito
240 rv® mocTyuaougiie 13 MOYBO-TPYHTOB B BOROXPAMILINOIE COJMIT yBENUdaT
MITHePaII3aLIIo ero Boght 1a ~ 2Mr/a. Ty BellYIMHY MOAKHO He IIPIUINMATh
BO BHIIMaHNE NOPII pacuerax Mirepannm3anrit Bogul KyiidsnneBckoro Bofo-
XpamiInnia. B mocaeayloiie rojnl, BCACHCTBIE HEM30eKII00 3aniIeniia aua,
coseBoii oOMeH OymeT 3arpymueH, Ii COMNII TNOTBO-TPYHTOB NPAKTIIECKI e
OyInyT HOCTYymaTh B BOZOXPALIIUIINILE.

Uro wacaercA 49acTH JIO;Ka, KoTopas OyAeT Oepuomilyeckil 00HaMucaTheA,
TO 3[ech B peaysbrare MCOAPeHIs ¢ OOBepXHOCTHI 00Ha:KeHHOII mOoMME BOmO-
XPaHIJIUIOA U HeryiyOOKOro 3alleraHid CPYHTOBRIX BOR 6yjeT NpPOHCXONHTH
IO KaTIIuIspaM IogLeM DOCHAeNHNX I HaKOImIenme cojiell Ha IOBCPXHOCTN
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H AR S Rysoin 1 vy

PP SN

{1 B HCKAMIFIAPULIX NMPOMEHYTKAX NOUBKl. NOTA 00iuKACMLIIT YUaCcTOR noia
Gy;ler 3amnMaTh 3HATNTCIABUYIO IJION{ajb, OGOMBINOrO HAKONJCWI  CcOMeil
Ha ero MOBCPXHOCTII OxiuURaTh HEJIb3fd, BCJCHCTBIC He3HavqTeILIoro coacp-
JKAMIIA  BONOPACTBOPIMEIX COJICIT B TIOUBAX MOTiMAI 1t MAJIOll MIrHepasisanii
BOXBI NPHTOKA € BEPXOBLCB BOXOXPAHINNIMA Becifoli, BojaMit Koroporo 6yner
3aTOMIATHEA 1f DPONNTHBATECA IOiiMa Bogoxpaniauma. [Ipapuasuocrs nupen-
NOJTO;KRCHIIA O He3NaYNTENLHOCTI TAKOIACHUA coseil B 10UBO-TPYHTAX HEPIO-
AUMECKIT 0BHAKAEMOTO JIOjKA BONOXPAHINTHINA TNOXNTBCPIRIAACTCS I TeM, UTO
1a TouBaX IO{IMBl B GCTCCTDEAUBIN YCJOBIAX li¢ HAOMIONNMETCS POLECCOB
sacomeuitst [10].

Bee n3:0ixenHOC BHIIC T03BOIIACT 3ARTIOUITL, UTO HOYBO-IPYUTHL 301K 38~
TONJIEIIIS BOJOXPAHINIIIG, KAK HOCTOANNO TOKPHTHE BOJOT, TAR U HEPIOAIYIC-
CKIL 0G1asKaeMble, OKRAKY T BECLMA TE31MaTNTCALUOC BIIANNC Ha MIIEPAIII3anIIio
BOALI B BOAOXpauluOole, KROTOpOE 1e 6)'110'1‘ IIMCTDL JIIPAKTIIYCCIKOrO 31aveltist.

BLIBOADLL

1. Mnnepaansauus Bojwt Kyii6miueBckoro pomoxpamimna B NEpBbie
ropbl Cro JKcmIAyatauwitl B PeayJabTarc ToTeph Ha liclapenie Gyuer 1aMo-
HATLCA, [OKA 1€ HOCTHILET TIOCTOMALHOIT ycToilunpoil Besuynst npir ycramuo-
BIBLIEMCA PCAKNMC BOJOXPAHININMA. [l 2TOro B MIOroBOjUIbie TOAR 110-
tpedyercst 3 roga, B Ccpenuesofune — 4 roma 1 B MaJoBoxiLle — J JICT.

2. Bemuuina cpemuieromoBoil MILHCPANN3ALIT BOALL BOJOXPANIIUINA JIPIT
YCTAUOBUBNICMCS PCHLANME B YCHOBIAX MIIOTOBORULIX JIeT BO3PACTET 110 cpaBle-
o ¢ anuepamuszamueit Bosarn ma 0,5% 1 gocrnruer 281,8 mr/m, mas cpepue-
pojueix sier pospacrer na 0,6% u mocrurmer 282,1 M/, s MaOBOAULIY
aer poaspacrer na 1,5% i pocruruer 284,6 mr/m.

Bemuunna cpepueii Munepagnsaung BORLl NPIr yCTANOBIBIIEMCS PCEKiIMe
IJIA BecemnHero ICPIOJA BO3PACTET B 3aBICIMOCTH OT BONUOCTH TOxA lla 8—
14% 11 gocrirrnier 240,4—255,8 wr/a, a pas eTiIe-0CEHICro It 31MIICrO 1ICpIo-
HOB yMEULIIITCA & Benuunny nopspra 7—12% n craner pasmoii jyia siera—
ocennr 327,4—312,3 ar/i, a gust sumwm 377,8 1 364,2 mr/i.

3. IIpn ymesuuenim MIUIEPa/Isaming BOAH NPIITOKA ¢ BEPXOBLEB BOJO-
XpammiInma, Opi DPOUNX PABHEIX ycaoBusax, ua 25%, 1a rarylo ske Bemnvuuiy
BO3pACTAaeT I MINIepai3amsa BOAh BOJOXPANILINI(A KAk 7O ce30HaM OMA,
TaK I CPeNUErofonas.

Mirmepasrraaiiust BOJM BOXOXPANILIHINA NP YCTALOBIBIIEMCS €ro PesKiMe
He 3aBuUCHT OT MITHEPAJNI3auuIl BOjkl, KOTOPOIl GyneT 3amoiieno BOLOXpa-
HIIIME B HAYAJIBHEIE HepHof.

4, IlaMenesne TpPynTOBOTO LNTAHIS, KOTOPOe GYACT DLI3BALO 1ONIOPOM
rPYHTOBLIX BOA BONOXPAMIINOIGM, NPAKTHUECKI e IMOBJMISIeT Ha MiHepa-
JAU3ALII0 BOJibL TIOCIEMIErO.

5. KHoaruecrso phimesiaqirpaeMbIx coJieil 113 NOUBO-rpynToB, Kak JOCTOSTLO
3aTOINIENIBIX BONOXPANILIIIIIEM, TAK T HEePIOMIIYecKn ofuajcaeMix, Gyrmer
BECHMA HE3HAUNTENHIO MO OTIOMEHNIO K 00BeMy OPITOKA 1f TI0ITOMY lie OKa-
JKeT CHOJLKO-NUOYNb 3aMETHOrO BIMAINNA 114 MIUIEPaif3aliio BONH BOJO-
Xpanusnmia.

II. MIHHEPAJIIIBANUA BOALI BOJITI MEKIY KYUBHIUEBCKOI LJIOTIHIION
11 r. BOJILCKOM

Ha yuacrke Boarm sesmy Hyii6oimesckoil mmorumoii m r. Boabcron
B pPery BOmagaer He(GOJDLIIOE WIICHO OPMTOKOB, IOJZOBON CTOK KOTOPHIX COCTAaB-
aaer okono 4,5 wv®. I'pyHTOBOE muTamie pekn Ha STOM y9YacTKe PaBLO Tpli-
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Mepuo 4,9 xv?. [TopepxnocTnstit 1t TPYHTOBHIl CTOK COCTABISIIOT IO OTLOWIC-
IO K OBIIEMY CTORY PEKl Beero orono 4%. B cumy aToro paccmarpiipaeMutii
y9acTOK Perlt fMeer TpAn3NTHEIl XapaKTep, I MILEPaII3alluLs ero BOAL ompe-
JeAAeTCA B OCIHOBIOM Mitepajnsanieil IOCTYMAIOMEIl CBePXy PCUMHOIl BOANL.

MMocne cosuamia KyiiosImescKoro BOXOXPAHININIIA MIHEPAII3AMIIL BOJEL
PeRIT TKe MIOTHUE! OYACT TaKie B OCHOBHOM 3aBIICETh OT BOIM, HocTynaro-
meii 113 BOMOXPAHINIINIA.

[Ho B CBA3M ¢ TCM, YTO MIIHEPAdII3allifd BOAbl B BOLONpAUIUTHINE Gymer
uxnoif, yem B Boare mo saperysipoBauiid, LPON30IieT IBMCHENIe Mitliepai-
3almi BOJLI I LA YYACTKE PCKU HiLKe IJIOTIHLL.

MiepasmaamisT BOJ(H 1A PACCMATPUBAEGMOM YHACTKE PeKil mocjace coopy-
keIl BOXOXPAIINIMINA MOKCT OHTH OXaparTepiionana Mirizepasiaineit
ec B JBYX OYHNKTAX YUacTka: Yy OVIOTIHIG T Y T. Bonnera.

Mmiepamisamiss BOXM Y IIOTHEE GyfeT paBma Mimepamisaliur Boau
B BOMOXpauIfIimie.

Mimepamaiyno oty T. BoibCka MOKIIO OMPERENTL, IOAL3YSICh
caefyionteii gopatysoii, cocTapenuofi ua OCHOBe ypaBHeris BOJHO-CONEBOI0
fasranca:

’ MV 4=mo - myop 2= mgvp = §
My= \/; ) (1

e V, — cesouuniil 1T OJOBOI CTOK PERIr B DBEPXHEM MyUKTe pac-
CMATPIBACMOrO YUacTKa PeRil;

V, — TO ke, B MIDKUCM IyUKTe DACCMATPUBACMOrO YYACTKA DERIl;

M, u M cpoauAs Miuuepayusamus soxn B obvemax V, m Vi

v CC30MIMIL HJOL TFONOBOIL CTOK TIPATOKOB II TPYHTOBHLIX BOJ

fla MAmHOM Y4acTKe peKir;
y JIOTEPST BOJMOTO CTOKA PRI HA (MUILTPALNMIO B Hoiimy i BO3-
ppatunlii CTOK pamce MOTEPAUIHIN BOK;

m, my, M, — CPEMIL MIIepa3alusl BOLL B obBeMax ¢, ¢y, ¢y
H3METenIic MIUepAIN3amiil peqoil BOAL BCJIEACTBIC IOMHOr0
ofMeia ¢ TIOUBO-TPYNTAMIL PYCa I HOMMBI PEKIL.

Mbl e pacroflaraeM NAaHOBIMII O TOTCPAN BOAIOrO CTOKA B pe3yshTare
nponuTLIBaluA HOIMLL I O BO3BpATE JTINX BOA. Her Tamwxe famupix 06 maMe-
HeHHI MIlepPall3aIiill PeTuoil BOAL BCIeJCTBITe MOUHOro obMena ee ¢ JIOYBO-
rpynTaMI pycia I HOTMBl 1l ANNBIX O MIEpAJM3aliir BOAL CPYHTOBOTO
croxa B Boary ma paccMarpipaemoy ee ydacrke. Hpome Toro, mMeOmMUXCA
JMAHHEIX O MIHEpPaIN3alini BORLL NPUTOKOB MANEKO e J0CTaToduo, 4T00H!
HEIIOCPEACTHEHIIO PACCUNTATh JNOHUKIT CTOK HTAX IPHTOKOB B Boary.

[Toarory mpI pacderc Miiepaimsawni Bogw Bomrm y r. Bonbcra Gnuta
npunenena ynpoueuuas Qopimyra

h 9 7 AN
M,—= MLV 1;— my 2)
2

’

THe Imo PaBIO CyMMe CTATaeMBIX Mm@, Myvy, Mavy U & GOPMYIIHL (1). Benn-
wyma V, Gua Bhumciena mo opiyyde .

Vo=V, 40— V sen- 3)

BenmumgK ¢ I /m¢ 0603HAYAIOT NpHpameune BOAHOTO I FOHHOro CTOKa
Boaru ma ygactke noc. Ilonama my. Opymrse—Bonbekas rugpoMeTpaiecKan
cranmis (oxomo 20 kM Hmke r. Bombexa). Ilpnpamenme BOXHOrO CTOKA BH-
{CIEHO O PABHOCTII CPEJHEMECATIHEIX PACXONOB Boirm y yKasaHHEIX TyHK-
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14 M. H. Kpusenyoe, K. I'. Jlasapes u H. I'. Decemro

TOB IO CPEaHNM JaHHBIM 34 10 et ¢ YUeTOM HOTCpPL Ha licnapenne ¢ nopepx-
HOCTIT PerH. Hpupaluelme HOHHOIO0 CTOKAa OLISIO BLIYIICTEHO Mo pas3nocTH 1oH-
HOro CTORA y ITIHX jKe ONYHKTOB I10 ce3oHaM roma u JAJs rojia B LEJIONM. Hony-
YcHHbIC BeJINYIHBI OPHBEeHhl B Ttaba. 7.

Tabanna 7

[Ipnpamenie ¢roka nopunt w nonnoro croxa Bourm na yuacTre
Houaua nx. Opynse — Boaneras THAPOMCTPHYECKASA CTAaNILILs

Iipnpamenue Becna ngg’,: ' 3uma Ton

Crona mogmi, kM3 | ' 3,03 4,94 1,78 | 9,69
Hounoro croka, sin. 1. 3,04 1,19 0,91 5,14

Jlna nponepri TOYHOCTIL MOMYWMEHHON BEIMWININ CTORA Gl BHMICITOH
rofiopoii crox npnTokoB Boarir u rpyntonoro mirauns ma aTtom e yuacrie.
Tomopoii croit mpiToKoB 6L onpencsicl Ha OCHOBAMIT JIANLN O CTOKE Npiu-
Tokon Boaru, upusepennunx B pagore K. IT. Bockpecencroro [12].

[Tpit arox momysn eroka mma p. Cox upnuar pauoiv MOAYIIO CroKa
p. Kouxypun, ee npiurona.

Postonoit ¢rox p. Camapni nmmncaen no CpejiieMy CTORY cc y ¢. AJekce-
eprit (47 wM oT ycerba Camapni, HIBKC BUajieliisT B Hee p. B. Kunemr) pnn
HioNg—lerabpsa i AUBAPA—MapTa U 110 CPOANCMY MOXYIMO CTOKA JUIA
anpena—uions y ¢. Maxcivonun (141 wnm or yerna Camaps).

Crox p. Hanacniu nosmyveu mo Moxyno cToka oToit pexn y c. ITomnem-
Muxaiinoseroro (203 kM ot ycrns).

Cror p. Cmspaun paccuutan mo MOJyJuo cToka aToil pewir, naiinenuomy
OO HB0MIMINAM KapThl MOAYJA CTOKa.

Crox p. Yarpsr Briumcaen no ee momymo croma y c. Hosorynky (79 nm
OT YyCTbs).

s Manoro Mprusa cror momyweu no Moniyainm croxa y c. Ceaesmirxu
(95 1m ot yeres), a ama Bomnworo Hpriusa — y c. Bepesoso (223 uwm
OT YCTbA).

L onpeneneina roposoro crora p. Crenuoir Beaenuyx 1 apyrux mod-
RuX nipiroros Boarn, a rame ¢ 6eperon Bosrm monyss ¢rona UPNHAT paB-
unn 1,0 — cpenuee us momyaeit croka per Yamaesxir 1 Yarpmn,

Pesynbratht pacwera npisegenst B ta6n. 8.

Bemuunna rpynroporo muramis pesi ira paceMaTpiBaeMoM e¢ yuacrie
6uia paccuntana uo npupamemio pacxonon Bomri na aToM YUacTKe 1 sHBape
i Qenparne, wax arto cnemano B. B. IToasxonnim [13] NP pacyere BOALOTO
6amanca Hxneit Bostrnr. IIpir atom pacxon IPYUTOBOrO MUTAHUSA 32 TPH NABO-
AOUHLIX MCCANA e YWITHBAJCA B CBA3M C TEM, YTO B IIABOAOUMEIT TEPHOX
I BRICOKOM yPOBLIe BOALI B pEKEe IPYNTOBOE NNTANIE YMEHbIUACTCH N Jaske
nperpamaerca. 3a pacxon supapa—yenpana paaTH cpequrie BeNIYHMIL 3THX
pacxonon Ana rex e 10 ser, mo 1oTopniM paccwirano mpupaumteme cToKa
Boare B Taba. 7. ’

Tomosoit cTox rpynrtoBOro nutamus B pesynbTaTe YKas3aHHHX pPaCueToB
OKa3aJCA paBubIM 4,9 nMd.

CyMMapHRIT CTOK TOBEpXHOCTHHIX Tt TPYHTOBLIX BOH, TakiumM o06pasomM,
paser 9,4 ®M®, yTO XOpOWO CoBmajaeT ¢ BemrumLOfL pHpalenus ToR0BOro
croxa Boarn (ra&n. 7), pasuoii 9,69 s, Xopomwas cx0quUMOCTH TUX Bemu-
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Qi1 JOCTATOUHO 0GOCHOBEIBACT BEJIIUUIB NPHPANICHIIA CTOKA BOAL M HOHIOTrO-
croka, TpuBegenHne B Tabm. 7.

Tabnuuna 8

Poposoii crorx npurokos Boaru, min. M3

Monyas

Hnomank c-ronl){a Cpensust

Oaccefiua, Jl/cCN: rononoit
KM? Ha | KM CTOK

747
1589
159
525
88
194
988

COK v v v o o o e v e e o e s 11280
Camapa . « .« « « v o v 0. 46460
YaaeBRAa . .« « « v o 0 . s 4210
CRIBPAHB v v« v o o o+ o+ 5550
Jarpa . . . o0 .0 v e e e e 8510
M. WMprua . . . ..o o v L 3850
B. Uprua . . . . ... .. .| 23980
Menkune nputoKn it Geper 8160
Boarnm. . . . « ¢ « v o

—
~—

-

= O o8 S
OwommOtY —+

—
~

<

Bcero . .| 107000

_ Ilocne coopysenisa I{yiifhnescKroro BOXOXpaIFLIA PPYUTOBOE NHITA~
Hue mpknero Gbeda ero HECKONLKO BO3PACTET BCICHCTBIE UEKOTOPOTrO I3Me-
Heniisi HaupaBiicunsl PPYHTOBOTO TOTOKA, BHI3BAHIIOTO IIOXNOPOM IPYHTOBBIX
BOA BOAOXPANINTNIIEM. 3 CBA3I ¢ 9TIM HCCKOMBKO YBCINMITCS I IO CTOK
rpyuTonnix nojt. Kak nowasasiu pacuerst BO3MO/KIION0 LPUPOCTA PACXORA rPy~
TOBOTO TIITALISA, yBelliueHie Pacxofa Oymer mopsaia 3 KM®, 49TO COCTaBuT
teckonbKo Gombme 1% Bcero cTOKA I3 BOXOXpauInilia B MIDKANT 6bed.
[Tpnyepno ua 1% I0 OTHOMICHINO XK 1OHIOMY CTORY I3 BOAOXDAHIJINIIA BO3-
PacTeT i MOHMNBI CTOK IPYNTOBOTO MHTAINIA. JTa BEININLA JIGHKAT B Tpefe-:
max ommbxn pacuera. Ilo mauumym II. II. Bopouwosa [4], mo Primicxomy
BONOXDAHINIIALY PACXO/TEHNS MEIY DPACCTNTAUNON BeTInuoil Miepaui-
aamMmn BONE! i Haiimennoil 110 Pe3yJIbTATaM XNMIIUECKOrO amajinsa HaXouATcH
B npenenax 1,1—16,0% . IToaTomy BANsHIE YBEJIUCIIA IPYHTOBONO IIITALI
Ha MUIEpaNi3amiio’ PeKst e ydITHBAI0Ckh,

Jlauupie 0 MPUPANICHIN BOJHOTO It MOHNONG CTOKA LA PACCMATPIHBACMOM
y4acTKe Pexn MO3BOMILII paccynrarh 1o gopmyaanm (2) u (3) mimepasnsanmio
poxsl Bommr y r. Bombexa, kotopyio ona Gymer 1MeThb ITOCHE COODY:KEHIA
BOJOXPAHIVIIIA 11 AOCTIZKEHIs TOCTOANION BeJNTHIULI MIIePasii3alis BOMk
[OC/eLero, 9Ti pacueTH CHENAHH A YCHOBUIT MaJOBORUBIX Il CPEAIICBOL-
unix aer. Ilomyueunne pesymbrats upnsepenst B tabm. 9. B aroii sxe Tabunue
npABeNensl BEJHYNNb MIHEPaJ3ani BOAbLl PeKIl y IJIOTHUL TOCHEe COOpY-
JkennA BOZOXPAHIUINMIA 1 Minrepasnsanun Bofst pexn y Ilonsaun um. @pynse
1 Bonbera B ne3aperysIupOBAaHHEIX YCJIOBUAX. y

Kar ninso 13 tabm. 9, mMumepanmsanusa Bogsl Bomrn ua ywactse Hyii6bi-
mesckasg IIIOTHHA—T. BOJLCK TOCIE COOPY:KELUsl BOROXPAaNMIIUINA CTalo-
BITCA 10N, weM Ghuta no saperymiposanusd. CpefueBeceHHAA I CPEJHCrOHO-
Bag MIHEpaJH3aLull BO3PAcTaloT, a CpPERUEJETHEe-OCeHHAA I CPeJHe3NMHAA
MUHePaTI3aIIl CHIFKAIOTCA. ITO NPHBEAeT K BLIPABHNBAMINO MiHepansa-
Wi BOXBl AaHnoro ywacrka Boxru mo cesomam roma. Ilpi aT0M B ManoBOnHEIe
rONE! BHPABIEIHOCTL MIHEPATUBAMII BOJb PEKIL OymeT BHpaKkeHa B Gonbmelt
Mepe, UeM B CpefHEeBOTHLIe TOJbl.
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J TaGnuma 9
Cpennecosonnan i epenueronosasn Munepamnsanusa noant Boarn
na yuacrre KyiiGumenckan naotnna — r. Bonper

Becua Jleto—ocenn ’ 3uma Tox
Nypkr (IV=VI) (VII-XI) t (XT1I-1II) (IV-III)

Ho coopyienns pogoxpannnma, VA
Moc. Monana na. Mpyuse . , . . . 228,8 857,2 ' 408,2
roBombew . ... L0 L, L. 244,4 345,9 419,7

llocsie coopyncenuna BOJIOXpaRILINIOA, MI/n
Y AJIOTHHLI;

a) Manoboanue rogu. . . . . . ; 312,3 364,2
6) Cperuenogunie » e o 317,3 369,0

x, bt g e 3R

r. Bonber:

a) Manosomnue vomm . . . . . . $03,6 372,2
6) Cpenuienopinie  » e e e 264, 312,0 374,0

lamenenie sunepamusamine noan 1ocie CoOpy:KCHIISL. BOROXpannInma, 9,
.Y NJOTHNEL

a) Manosonume rogur. . . . . . 14,3
6) Cpenmnenonnsie » e + 9,6

e

\r. Bonwern:

a) Masnopopuiue romgmr . . . . . 20,
.. +

1
6) Cpemuesosnne » 8,3

3.
3
EY
&
4
3
i
.

BBLIBOJ b1

1. Hocie coopysenus Kyit6rurencroro BONOXDAHINIIMA MiIHepPaJI13aLa
:Boxal Bonrm wma ywacrie Ryii6oimencrkan mwroruma—r. Boibern 1I3MCIILTCS,
IO CpaBITCHmIO C Mifuepalusamireii BOLLL 3TOr0 ydyacTka io 3aPeryponams,
B ByX uanpasaemusnx, Bo-mepsrix, npomsoiimer nmpasmmpamme Murepas-
-3aLIIIT BOALT TT0 CC30IAM I'OXA B PE3YJILTATe PEryJIIpyIOmero AeiicTniis Ryii6n-
WexnCeroro sopoxpamumma. Bo-proprix, pospacrer cpemueromonas Mulepa-
JIITSAIIT BOLLI, BCACACTBNC GOJlee BEICOKOIN MImepamusamui BOgl, NoCTymalo-
el n3 Kylt6rmencroro BOAOXpamnInima, yem mieda Bomra B uesaperymmpo-
BAHHKIX yCIJIOBIIAX. -

2. Muuepannsanna BORH y ITOTIHEL OyneT pabma B MallOBOMMBIC TOMBL:
‘BecHOii 255,8 Mr/m, seroM—ocenmbIo 312,3 mr/u, aumoit 364,2 mr/x 1 cpejire-

.rogosasn 284,6 mr/m; B cpenmesommire rompr, coorBercTBenno: 244,9; 317,3;
369,0 1 2821 mr/m. .

¥ r. Bomscra mnmepamusamis sogu Bosrir erauer PaBiOoit B MallOBOJIIBIC
romet: pecmoii 293,6 Mr/m, serors—ocennio 305,6 wmr/m, sumoit 372,2 mr/u
& cpenrerogonan 312,4 Mr/m; B cpemienommie romsi, coorsercrsento; 264,8;
-312,0; 374,0 1 303,6 mr/a.

3. I'pyrTonoe muramue PacCMaTPABAEMOro y9acTRa DEKIl 110CJie COOpy-
JRCUIA  BONOXPAHININIA  yBeANIUTCA npmMepuo ua 1% 10 . ormomennio
R CTOKY PCKIl B CPEQHMIT IO BOXHOCTI TOJ If TPAKTIYECKOr0 BIIAIIS 11a MITHC
pann3aunine BONH DPERI He OKasKer.

Tujtpoxmitvecknii nucTHTyT

Arageyinr Hayx CCCP
Hobouepracck

e e g g

S Tars e ot e S S R e U

o7 b S e AP
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ARAITEMHNBA HAVK CCCP

FTHAPOXUMHMUYECKHN HHCTHUTYT (Hosouepraccrk)
FHAPOXHIMIYECKHE MATEPIHAJDI, oM XX

e

AT ALK SN

"A.A.3EUIN n I'. C. KONOBAJOB

'[{ COMEPHAHNIO MBIIIBAKA, BOPA, BPOMA, MOIA Tl MTOPA
" B BOJE p. RYBAHU

B nmpupomumx Bojmax 11 n0uBAX MHOTHE 9JEMENTH HANONATCA B OMCIL
MAJILIX KOHIIeHTPANIfAX, HO, ' HeCMOTPA LA 3TO, UMEIOT GOMBIIOC 3uavenie
B JHI3UN PACTEHUIT, KUDBOTHEIX If ueiopeka. K TawkiM SMeMeHTaM OTHOGATCS
F, Br, J, B, .Cu, Mo, Zn, Mn u np.

Hamir 6mito ompenenenno comepskatiic MuuIbfKa, oopa, Qropa, a Tame
obmee copeprraiue Gpoma I uoxa -5 nose p. [KyGaun y Kpacnonapa, woropan
HMCIOJIL3YETCST AUTA INITHSA, OPOMEIIS 10JIeii 11 APYTHX XOBANCTBEHIEY noTpe6-
HocTel. [[5IA cDaBHEHNA HEKOTOPHE 13 OTIX 2JICMCHTOB BRI oIpenenenst
B Bome p. on i B Bomonmposoxuoii mone Hopouepraccka.

M nl b A K. Mulmbag 6wt onpegesen NATHHCTO-(IIILTPALLIOMIIIN MCTO-
mom [1). Hua onpenenenna 6ut0 pasto 1o 100 M Boxunl. Peaynnrarul onpe-
meneuus uoMeujeHst 8 ta6m. 1.

Tabannna 1
Comepisanne Munmbaka B none p. KyGann

Nt npoGr Bpema B3aTiHA npoGw ) Hatinewo As, y/n

9/V1 1949 r.
19/X 1949 .
18/1 1950 .
28/111 1950 1.

Rax Bunno n3 gaunwix taémunm, copepsKale MulubaKka B soge p. Ky6amnr
3HQUNTENLHO BLIle coyepikamisa ero B poxo p. [owa (0,47 y/m) [1].

B op. Conmepsanie Gopa Gburo onpemenemo IpI HMOMOMII XHHAN3a-
prEOBOIl peaxwun, onncammoir E. B. Bo6ro [2] mpumeuntenbmo x olpexe-
JennIo goctynHoro 6opa B moupax., K 500 amx nccireqyemoii BOAL [o6aBasim
O Kameqb HaCHIEHIOr0 PacTBopa K,CO,; pacTBop BMmapuBair B IaTHHOBOL
JamKe J0CyXa Ir IPORaLBaml upir Temneparype e seme 400° ma rpuGoo6-
pasuoil ropeinre WIS yHAJeUHUA HITPATODR Il OPraITyecKoro BeliecTna, npr-
CYTCTBIIE KOTOPHX BOBMOKHO B amamisnpyvemoii pope. [lanbmeiimas o6pa-
6orka cyxoro ocrarka mpousBomIach 5 Ma 72,5% -moit H,S0,, mpuuem ocra-
TOR TIMATeNbHO PACTHPANCA CTEKIANHOIT mamogxoii. 3arem 1 Ma nmomyuenmoro
pacTBopa mOMemamnn B IIINHAP AJA CPaBHEHIA, Ho6aBawIn K iemy 9 i
94,5% -noft H,SO, 1 mocse nepeMemmpanis 1 oXIammemisa pobasnsizn 0,5 Mt
pacrsopa xmuaimsapmia B 92,5%-moit H,SO,. Kowewmam wronmentparus
H,SO, B womopmverpipyemom pacrsope 6uia paBna 92,5%. Tlocme mepe-

-
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K codepacanuto swwbsra, 6opa, 6posa, woda u gmopas ¢ eode p. Kydanu 17

MOUINBAHLA 1O NpomecTBuy 15 M. cpaBRHBanN Okpacky co CTanfapTHOI}
IIKAJION, MPUTOTOBIEHHO B TAKHX KE YCIOBIAX. .
Pesyavratit onpemenenns nomemeust B tabm, 2.

Tabanna 2
Conep:anne Gopa B nope p. KyGann

]
‘Ha#aeno

Bpema B3ATHA Npobn Mecrto B8ATUA npolu )

9/VI 1949 r. ) 15
19/X° 1949 r. Ry6auns 20
17/X1 1949 r. ¥y Rpacuogapa 20
18/1 1950 r. 10
17/11 1950 r. 17
24/VI 1950 r. Hon y Pocrosa 20

Bpox i non Comepannc nonon Gpoma u wopa Guiiro onpeaeneno
o npounen, ouwcanuoit B. JI. Xyxus [3), ¢ usmenenummu, preceumbinus
B [jipoxumiyecxom uucruryre M. A. Tonuaponoit,

K uccnepyemomy o6nemy noxm npn6apmsmi PACTBOP TIAPOOKUCIH KaJHA
ana ocanpeunst Maruus. Ocanox orguabrpossisani, a Gpuabrpar BLIAP tBAI
A0CYXa B INTATHHOBOIl YAMIKE If OCTATOK NPORAIIBAII. 3aTeM OCTATOK pacrpo-
PAM B LUCTINIIPOBANHNOIT Bojie, HefiTpasiizonann cepnoii kucmorToli 11 b Mep-
noii ronbe ma 25 MJU NOBOMMIN BOROIi IO MCTKIIL.

Han onpenenenna obumiero cogeprcamis 1onon bpoma 1t noza us mepuoil
Kombut Opas 5 mar pacrnopa (1/;), noGapmamn 1 M HACHIMEUHOr0 pacTBopa
NaCl, 5 xanems 0,15—0,3 1. pacrsopa rioxyopnta, 1 Mi nacnimenuoro
pacrsopa H,BO, n ator pacrsop marpesam b Tewenne 5 anumr. ma Bogsuofi
Gaue. B eme ropsunii pacrsop poGapmsmr 5 kanems 20% -mworo dopmnara
HaTpus it pacTBop rimATIINT 2—3 MuH. HA mecuanoii Game. K OXJIasKEeHHOMY
pacrsopy mobapmamn 1-—2 wpucraminka mommma Kazmus, 1 sx 3 u. cepuoir
kucaorkt, 1 ranmo 10%-moro pacrsopa Monu6uara aMmomus i THTPOBAJN
0,001 u. pacrsopom miocymsdara.

[Ipu megocratownom wkomityecTne amamusnpyemoii BojL! UPHLUIIOCE Orpa-
HUUITLCA  OUPeReeneM Juih OBmIero copepsianiusm ioloB GpoMa It noga,
npnueM 5T0 o6Inee COACPHKANIG BLIYNCHEHO 110 OTHOMICHINO K nomy Gpowma.

Pesyabrats onpenernenus (cpemme 13 ABYX) TOMeIIEHH B Tabn. 3, B KoTO-
polt nano w ofmee comeprauie dTUX ABYX SJIGMEHTOR, Haiifennoe B mpobe
Boaut p. Iloua.

Tabnunnga 3

Copepsanne Gpoma n moja B BOjte pex KyGannm m [Joma

Ne Hatizeno
npo6u Bpewma BaaTuA npobu MecTo B3ATHA npolu Br+47,

Yln

9/VI 1949 r, ] 26,3

19/X 1949 p. Rybans 63,2
18/1 1949 r, } ¥y Kpacnogapa 116,0
17/11 1950 r, 76,7
28/11T 1950 r, 58,7
24/V1 1950 r. Hou y Pocrosa 164,7

O OB b




A. A, Benun u I'. C. Konoeasos

.

B npo6ax somet N2 1—4 Gbuto Baato mo 250 it Bofrl, a B mpoBax Ne 5
i 6 — mo 1000 ar pomur. '

@ top. Orop onpepmenaiu KOJIOPHMETPHICCKY KOMOIHIIPDOBAHHMM MeTo- 4 Ko
noM, pagpaborammunm C. B. Monceenra 11 M. M. Paiimecoy [4]. :

HNocme mommenaunpanun 400 M ncemexyemoit pommt BLIIapHBAJI B IJia-
TiIHOBOI Jamre mocyxa. CyXoif 0CTATOK CMHIBAJT IO BOBMOKIIOCTII NCGOIL-
LM - KOMILGeCTBOM NNCTIILIIPOBANNOIT BONEI B ICTIVIIALIONAYI0 KOMGY
o6semom 50 »a. Bonma, meo6xommas niasa nepeneceHns CyXoro OcTaTKa B Jil-
CTIVUIAMIONIYI0 KOOy, yRananack BrmapnamieM. K moutir cyxomy oCTATKY
B RucrmnAunonuyio konby pobasmami 10 kycouron creragmmoit TpyGm
mmoit 1 em xampoii, oxomo 0,1 r TOOKOPACTEePTOr0 KBaplUEBOro Iecka,
paccunTannoe koymmaecTso cyxoit comr Ag,SO, I MONOr0 OcaMIeHIIs XJI0-
pupos 1t 20 s cepuoii xkmcaorst (1 : 1). Ilocse a10ro rop oTromaIc IOpIf TeM-
Oepatype omomo 135° mpu momouur mapa, TmoJIyuaeMoro B Apyroit koxGe.
Otromky memt no Tex oop, mora ue moxywaisit 100 aur mucrmmiaTa.

K 25 ma mucrigiara, noMeunennoro B 200\ komnueckyio Kxosgy, moban-
aamm 75 M mueTIvLIIpoBauuoi soms, 2ma 3 m. HCl, 2 a1 3 o H,S0,
Il 2 MJI TUPKOLAMII3aPIOBOrO impnxaropa. Ilomywennyio cMecs marpenain
TOUHO 4 MMN. I OCTABMIAIIL HO npyroro nos. Toumo rakuMm ke oGpasom
OB TPHrOTORIICHB It craugaprunie pacrnopsl. Ha cixemyrompuit geuns Ornuzo
[IPON3BENCHO CPABICIIC OKPACOK pPACTBOPOB B WINIMIAPAX WIS KOJOpT-
MeTpupoBamis.

Pesynurarsr onpenencinin ropa nosermennr b radu. 4.

TaGauma 4

Conepicanue hropa b pose pex KySanm u Hona

Conep-
Bpesa paatua 1npoGu MecTo p3ATHR nMpoOLr | iKauile
F, mMrin

9/VI 1949 r.
19/X° 1949 r. KyGans

18/1 1950 r. y Kpacnogapa
17/1T 1950 r.
24/V1L 1950 p. Hon y Pocropa
8/TT 1951 r. Bogponponox

Hosouepracera

[CR=ES RN RS W

Buicoroe comepikamite As 1t F B mpo6e Ne 1 pomst p. Ry6amn (9 nions
1949 r.), pa3aTOM B TMABONKOBLII IICPION, TMOBIMIMOMY, MOKNO OBLACLNTH
BHMBIBALLIEM DTIIX dMICMENTOB 1f3 TIOUBLI HaBOJKOBON BOJOIL.

Ilo pesynbraram onmpemereunii Mbombsxa, 6opa, Gpoma, moma if ¢ropa
B Boge per HyGam m [loma GhuTir moRcunTaisl OPLUEnTIIPOBOTILe KOMIIeCTEA
9THX DJIEMENTOB, BHOCIMEIE NAHIEIMII peraMI B A30BCKOEe MOpC B BIIE BOHO-
pacrsopivoir wacrir. ITpm sroM 6mura momymiema ciemyomas yCIOBLOCTD.
Haiigeunste rommuecrna As, B, Br4-J u F OPHHIMAIIICH 38 CPeRICCE30nHEIe;
sopurlil crox p. Hy6amn, mo pauwumy B. I[. 3aitkosa [5], 6our pasr PaBIbIM:
secroit (30%) 3,5 xm®, merom (40%) 4,6 M3, ocemnio (20%) 2,4 wx® o 3mmoit
(10%) 1,2 xm®; Bommmit romosoit crox oma, mo gamumni B. I[. Bafikopa [5],
B3AT paBuo 26,5 rd, '

HKomruecrsa Mmwpooiementon, BmocmMLie Bomoil per Hy6aur u ona
8 A30BCKOe MOpe, HmpuBeNeUs B Tadd. 5.
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K codeposcannio senuvara, Gopa, 6poma, woda w gmopa s sode p. Kybanu 21

.

Ta6numa 5

Koamveerna  MuEpodIeMenTon, niHocsyMmx nojioii pex KyGaun n Rouna B Agoneroe yope

CTOK MIKDOBNEMEHTOB, M

Ilepsoaw roga
B Br+7J

Ky6ann

3umnuit (NXI1—I1)
Becennnit (111 — V)
Jlernuit (VI — VIII)
Ocennnii (I1X — XI)

Beero 3a

Jou

Becero 3a roj. .

PumpoxnMirgeckiii MECTHTYT
Axanesun Hayx CCCP
IHosouepracck

JUTEPATVYPA

.B.fIl. Epexenxo. K oupefenennio MuLILIKA B BOJC. Tupapoxiaiueckne
sarepuannt, 1949, 16, 15.

_E.B. Bob6xo. Baxseitmue Muxpoanementit B nousax CCCP n meropnka onpene-
7ieTiis HeKOTOPWX 13 Hix. COBp. arpoXimM. METORs xccack. mous. M., IMam-uo AH
CCCP, 1944, 5, b. 1, 125.

. B.J. Xyxusa Tp. Touaucck. roc, yu-ra uM. M. B. Cranuna, 1941, 205 1942, 21,

.C.B. Mouceen, @rop B ourbepoii BOJie If €ro cannTapgoe anauenue, Jl., Man-so0
HHAJIKT, 1937, 37—38. :

. B. I. 3 aitxon, Cpexnuii cTOK 3 €ro pacnpenesiense B roffy Ha TCPHpuTOpH CCCP.
Tpyam HUY T'MC, cep. 4, s. 24. M.—JI., I'mupomereonsnar, 1946.
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ARAJLJEMUST HAYHK CCCP

ruAPOXHMMUECKH( MHCTHTYT (losoucpraces)
PHIPONHMUYECKHE MATEPIHAJIbI, Ton XX

wrie s ey Ay

B. A. CKONNUIEB.

ENE PA3 O IIOAJNEIHOM FHAPOXMMUYECKOM PERMME BOJTH
30MO11 1939 r. ’

B 1940—1941 rr. apropoM Ouinn onydiiKkouBalbl CTaThu, TOCRANIEHNbIE
peay IhTaTaM IBYUCHIS TOMICAINOr0 3IMHCTO  TFHAPOXIMUNCCRONO POKIIMA
Bosirn, mpeqipuIlATOre B CBAIIC ¢ 3aMOPOM PHGH aumoii 1939 r. B paitoue
or Topwsroro po Caparosa [1—3]. Heobxomiuyo ormernts, uto ao 1939 r.
AHAJOPHUNLIX 3aMopunx spixennil ma Bosre me nabmopanoch. B uocaenyro-
e roxnl LOABINICA DN ¢rateil, HOCBAIEHHLIX NAHIOMY BOIMPOCY [4—9]1.

Peaxo yMCHBLINBUICCEA COACP/SANIE PACTBOPOILIOro KICIOPOAA B 1ONE
Boarn ammoit 1939 r. mo cpapiennio ¢ TMPEREAYUITMI FOgAMIL 1 ABIAIIOCH
OCHOBHOI TPNUILOIT 3aMOpa B TY 3iMY; K TAKOMY BRIBOAY NP BCC HEpe-
quedieHibe Boie ncciegonartemi. OTHOCUTEILHO JKE PN CTONL Pe3Roro
YMCHBIIGHIIA KIICITOPOKA B PeRe aumoit 1939 r. BEABIFIICL pasime TOYKI
3pennd. '

Bpugy 607LUIOrO IPAKTHTMECKOTO (I HAyWloro 3uadenrs HpaBHITLROIL
OLEHKIL ADJICHIT 3UMHAX 3aMOPOB B PEKAX CUITACM HEOGXOMIMBIM  CHOBA
BEpHYTBCA K 3TOMY BOIpOCY. ' .

JIns BHUACHEHMSA TPIMIIL PC3KOrO KIICIOPOAIOro medunra 1939 r. uama
Guu1 cofpail MATEPUA] MO XUMILYECKIM aHaiBaM Bonrn B 3y 1939 r.,
a TalyKe PacCMOTPEHH COOTBETCTBYIOINNE RAMIEIC LO Bomnre 1 mpyriM 1esa-
rPASUCHHL (Malo 3arpABLEHLLIM) PeKaM 3a Iepifox ¢ 1908 mo 1937 r.

PasGop aToro MaTepnajia INOKasam, 4To B MapTe 1939 r. mo cpanueuio
¢ IpeIECTBYIOUINIL IMAMI CONCPIKALIE PACTBOPCHIIOr0 KUCIOPOAa 1 Bope
Boari 6nuto manboiee HI3KIM; IOMIMO TOrO, BORA Boarn » mapre 1939 r.
XapaKTepn3onajach 00sce BHICOKIM CONEprauieM coJteif, BEICOKHM OTHOLUE-
HieM 230Ta aMMI[AKa COJIeBOTO K a30Ty HITPATOB; HAKOWEI, ypOBelL DO
p pexe 3imvoii 1939 r. Guur IPe3BHUAINNO UHIKMM, 9TO YKASEIBACT ua CILTILLIO
yMeuBmHBIT{icA O CPaBHEHIO ¢ MPeIbIIYINAMIL TOaM pacxom BOMH
p. Boarm.

PaccMoTpelnife MaTeprajia 3a 3MMHIE MECAUB MPEfHyUMX JIeT 1oKkasaso,
910 HAPAXLY ¢ OOLITURIM IOHMKEHIEM PacXod BOAH B PEKAX K KOMIY BUMM
HaGIIOHANIICh Caejlylourie Anaenna; a) soga Boarm — B mpejenax Bepxnei,
Cpemueii u Hmwxmeit Boaru, a Takme BOLS APYIIX He3arpsAsHCHHLIX pexr
B BIMIIIE MECALL MOXO JBAOM OOLIYHO GHBAIOT HEMOHACKIEHB! KICIOPONIOM;
6) meunuT KICIOpOAA BO3pACTaeT B TeueHie Beell 3OMRI 1f OCTHIaeT MaKei-
Myma Tepef MABOAKOM — MIHUMAJLHAT CTENeHb HACHIICHIA KICIIOPOIOM
s Bepxmeit Boare cocrapmsna 18%; B) OMHOBPEMEHHO OTMEUAJNCh TOoCTe-
[eHHOE yMeHbUIEHNE K KOHI 3MMbI COlepiKauisl B BOAE OPrailileCKux se-
mecTB (O OKMCIAEMOCTH) Ji YBeJIelite COfep/Rauii coneil - (mo cyxomy
ocTaTKy); POCT HNTPATOB K KOHIY 3UMbI THpeKpamaics it Jaike HacTymajc
uX yMeHbIeHie; T) OPu NPOXORACHII Bonrn yepes ropofa # OpPOMBIMIIER-

2 TP

R

E S RS,

P WS Yo ST Tgag” i, wiis
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unte neurpnt (flpocmapan, Banaxua, Topsruii) comepianiie pacrsopentoro
KHCaA0posia yOhBaJI0 — MaKCHMaNbHOe YMeHbLIEHIIC OnA0 B paiioue r. Ba-
Jaxupt i r. I'operoro u cocrapasao B 1937 r, 2 ur/a (14% nonnoro nacmure-
Hua); B TO jKe BPEMS B HE3ArPH3HENNLIX yYaCTKAX BOJIIL I B JAPYrHX He3a-
IPASUEHIBIX PERAX DACXOJ KHCIOPOAA Ha ORICICHNE NPUPOANLIX OpPraHi-
UYECKIIX BCUECTB I Ha JLIXaHnNe PEYHLIX OPraHu3MoB GhUJI HeBesiik.

OTmeuennoe Bhiue ysewblenie comep:kaunsa kncaopoga n Boare ke
RPYNULIX ropoaos H IPOMBIUIIEHHKNX NEHTPOB, 6e3ycsioBHO, BEIBLIBANOCD
BArPAIHAIOULIN  ACIHCTBIEM cOPACHBAGMBIX B PERY CTOMHULIY BOX; OIHAKO
8 yKaszauilhle O 38TPSI3HCHIIE BOALI (KOMCTATIPYEMOE XIMUMECKIMIL 11 Gak-
TEPHOJIONIIYCCKINMIL METORAMIT) Tie HOJYYIJIO 3HAUNTENLHOTO PAaCcHpPOCTPAHCHITA
IIKE YKA3aHNRIX HYHKTOB, 9TO, OUEBIANO, 00LACHAIOCH rpoOMaALMM pasbas-
JIGHUEM CTOUILIN BOX Boxamu Boariu,

B To e Bpems oBriuno HaGI0ZACMOC Ik KOHIY 3uMbI BO BCEX pewax 3Ha-
MIITCHILNOE YMENbUIGHNC COUCPIRAIIT KUCNOPOAA 1f OKUCHAGMOCTH, HAPAILY
€ YBCJYCHIIeM COACPIRAIILS COJICi, 0BBACUANOCh HAMI €CTECTBEHIAIMI YCIIo-
BIAME JKUBHIT PR, & UMENI0 — (3MCUMION{IMCH PEXKIMOM MPYNTOBOr0 MHTA-
HUA uX B OOMJIC/NLIT HEPION, UTO NOATBOPIKAAIOCh MOCTOALIO UYILIM
YMCHBLICHIICM pacxofa per K oty 3uMnr *. I aro, kan Mul nojuepxinadu,
BHJI0 XapaKTepHO 1 V1A y9acTKOB Per BAMI OT BCAKIX 3arpASIHCHILL.

Onpenenenioe 3uaventie QUL KNCIOPONHOrO DPEIKIUMA PCK B OIJIEIULBLIL
HCPHOJL IMCIOT TAKIKe OKICHNTENBIbIC MPOHCCChI, TPOTCKAIOLLNEG B CAMOIT peke.
‘Onnaxo o111 TpoUECCH WE ABIAIOTCA OCHOBHOI NPUUIIOH KICTOPOLHOrO
neuunTa 3nMOI B mesarpasuemiHIX (11 1eGONOTHCTLIX) pekax.

Rar napecruo, ymewsmaionurica K KoMy 3uMBl PAacXof pex yKasnpaet
4 ompejesicHoe 1CTOU{CHIIe 3aNacoB IPYHTOBLIX BOJ, KOTOPLIC FBIMIOTCH
‘OCHOBHEIM UCTOMHIKOM NMUTANUMSA PER B MOMICAUNIT TCPHON, U 3TO, KOUCUMUO,
B neppyio ouepejb OTHOCHTCA K TIPYHTOLHM BOAAM BCPXHUX TFOPU3ONTOB.

Konnuecrso mocmemmiry, corsacno mpegcTammensM THAPOIOrOB, H3Me-
HACTCT B 3ABHCIMOCTIL OT MCTECOPOJNOrMCCKNN (JAKTOPOB, B NPOTHBONOIOH-
JIOCTL IPYHTOBBIM BOXAM IMIYGIIIEIX rOpH3ONTOB, CTOK KOTOPHX B PeKu Xa-
panTepusyerca Kak HOCTOAHHLIL (woucrauruntii), I mosromy K wonuy aummu
Itpeo6iiajialonice 3uavenuie B NUTANMI PEK UMCIOT TIyGuUuHEE BOKL.

Biosme ccrecTsemio, WTO rPyHTOBLIC BOBI PABULX TFOPHBOUTOD ORI
PasnnuaThCA N IO X XUMITIECKOMY COCTaBY: IPYNTOBHIC BOAnl riy6oixoro
3aycrauns kax 6olee «cTapney OMAGHBI COACPKATL OTHOCHTOALEO GOJbIe
PACTBOPCHHKX COMCIT J1 MCHbUIE OPraii4ecKiX REUIeCTB I PACTBOPEHHOro
Kucjgopoya; npeodnmagaioman (Gopaa MUIICPANLIOro azora B 9THX BojgaX HAXO-
autest B pune amMuayubpix coneli. Taxoe nomoskemne mamo cunrath BOolie
‘6CTCCTBEHHLIM BBHAY 00jice NPOROKHTENBHOrO BPEMEI CONPHKOCHOBEHHA
rAyGUIHKX BOX € IOYBEHHO-TPYHTOBLIMU wacTHma i, OTMETHM B3HECh, UTO
BeaeeTBIte 60abUI0N TOBEPXIIOCTI YACTIN OKICIITENIbHbIe IPOLECCH B BOJAX,
UIALTPYIOUIUNCA UEPes MOYBH, NAYT BO MIOTO Pas IHTEHCHBHEE, YeM B CAMIX
BOJIaX, YTO IPAKTIYECKI IHCIONb3YeTCA IPIf MpIMEeHenni nojeit GuasTpanun
WISt OMNICTKIL XO3AIICTBEHHO-6LITOBLIX BOJ.

Briciasauioe phlwe momoenie 0 MOCTEUELO YMEUBIIAIOMEMCA K KOHMY
3HMH KOJIIYECTBEe BEPXHUX IPYNTOBHIX BOJ B MONIENULIT HEpHOR GLLIO ycTa-
HOBJNIEHO IS 3UM TEX JIeT, KOrRAa MCTeOpPOJOrhnyeckass o6CTaloBKRa B 06LICM
6uata o6wiyuoii. Omgmako B ropm, mpexmecrsopanmue 3me 1939 ., METeopo-
JIOPIMECKIE YCJIOBIFA GBI PE3KO OTIIYLL OT (HOPMATBLHEIX JIETH, a HMMEHHO
J1ero w ocens 1936 1w 1938 rr. xapaxTtepusopamich MCKIOWITSNLHOL 3aCY ML~
BOCTLIO, YTO, HECOMIENHO, Il SIBAJIOCH NPUYIHOIL IICKIIOUNTEABHO MAJoro

Coda

TR
RERS

FY

* I{OHG‘HIO, i OTCYTCTBUN JMMHIIX TIABOLKOB,
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24 . E. A. Cronuryes

HOIOHCLIIT 3a11aCOB FPYUTOBLIX BOJ BEPXIIX I'OPIU3ONTOD 1i WTO, GCTCCTBEHHO,
UPHBEIO K PesKOMy HoOnuzsemuo yposis Boarn yme s musape 1939 r. (coot-
perctpyionytii Marepnan gas Bomrn y Capatosa Swir mpusenen B OfLOit
na waux crareit [2]). Hoaromy smvoii 1939 r. ywactite rpynToBLIX BOJX BepX-
Hero sajierauisg B INTAIMI{ PEK OLIIO JCKIIOUNTCILUO MAJIBIM, TPIYEM IO-
ciexiee OCYOIECTBIISINIOCH B OCHOBHOM 3a CYET BOj MiyOnHHOrO 3ajeraHis,
XapaKTepH3YIOUIIXCA, KaK Ysike OBJIO CKA3aNO, OTHOCHTCIBLO MOBRUMCHHLIM
cojlepsRaeM coJieil 11 HOMIGKEHHUHM COflepyialiileM PAcTBOPCHLOro KIUCI0poua,
4TO, KOLEWIO, MOJLKLO BbITI0 crasarThes 1 a Boare. Beaencraire atoro B Bosire
yiie B Havale 3uMH ypopeub GbUI upeannraiino uI3RNM, copepicanue comeil
GLIJ10 LOBLILIGHHLM, a CcOmepskailie Kiclaopopa mommkennnnt. Ilocmemiee
0BCTOATENHCTRO, A TAK/KC CIJIBIO YMCHBINIBIieecs pasbapireine cOpachisae-
MblX B Bosry croumnix Bojx (B CINIY PE3ROr0 LOMIFKCIHOrO Pacxoja Iocief-
Heil) N UpiBeTH K GoJce 3MAUNTCIBHOMY MPOABICHIIO DML 3arpasucinil
Ha KICIOPOTHBIL PesKIM PeRII Il MeCTaMIl Aake BHI3BAIL MPAKTIIYECKIL 10I1110C
1cueanopene Kncaopoia 5 noxe. Ilo aTomy nosoxy B 1940 r. asropo mauuoif
CTaThI YKa3bBajoch: «Biuanue aarpsauciilii, OTHOCHTENLIO MAJO 3aMCTLOE
B UpCAJyIIE TOAbl, Pe3Ko mpospigiocs 3umoii 1939 r., xar B cuny Gonee
HII3KOI0 COfEPIKAHI PACTBOPEHHOro KIICIOPoJa B BOAC Peis, Tak it B pe3yib-
TaTC yMeUbUIIBHerocs pasGasnemisn crokxop pomoif p. Bouru (mmumy ymens-
mpwerocs xebura mociemueli)y [2].

TaxoBOo OLUJIO Hawe OOBACHEHHE 3aMOPHHIX Apiewmi uma Boare 3umoil
1939 r.; B ocnopy atoro oGbACHEUA OLUII MOJIOKEHb PesyJILTATH H3Y UeIs
APUPOMUEIX YCAOBIIi, TaK BHAUNTEILHO OTKIOMIBOIUXCA OT OGBIIUBIX B LOMN,
IpCAIecTBOBABIIIC TOll 3uMC, UTO NMPUBETO K Gojlee PE3KOMY IPOABIICHINO
POJIIL 3arpA3Hennii.

Srit mpupoantie ocobennoctn Gman yurenst A, B. JIysunnn, A. A. Cy660-
runsnm [7], H. A. Mocesuueym [8, 9], Tamxe nayvaBunMit Opnaiuy 3amMopusx
sapnennit 1939 r. Brickasamnoe uaMi IpPEANONOKCHIIE O BO3MOKIOM J(OLOJI-
OOTeNLIOM BIISINHN Ha KUCIOPOMuLli pesxin Boarnm nomnefuniX ITaBoAKOD
1IC LALIIO TIOATBEP;KIEHNSA B HCCTeRoBannAX aTnX apropos. ITocienuie B ¢BOIO
ouepeab BLICKA3aJIl MHEIIe O JOMONNNTENLHOM BINAMMNI HEROTOPLIX noGa-
BOYHKIX (AKTOPOB Ha YKazannui peykuM.

3jech yMECTIIO OTMETHTh, UTO 3aMOp 1a Bosre mopropusess i 3nMoil
1940 r. B To e ppems, cornacio A. B. Jykumy uw A. A. Cy66orury (7],
B GonpmmoM 3artone sOmuian TeTiomeil 3aMopa He OwIIO, 1l comeprKaine KHCIIO-
pona 15/111 1940 r. B cpepueii wacTif 3aToHa Ia NOBCPXMUOCTI GBIIO 34%,
a B Bosre ncero 12%, xora omnciasemocts poau B Boare panna 8,0 s O,/,
a B sarore — 12,3 mr O,/x [7].

Mayvemstem saMopHnIX Apieunii na Bosre sanmmancsa TaKse 3ooio-
rngeckmii  nueruryr Axagesin  Hayx  CCCP,  coTpyasmitkomM  KOTOpOro
C. 1. MK nanossin Grimis omy6miopaus ase padorei: 8 1941 r. [S] w1948 r. {6].
B ofeux paGorax .apTop OcTanaBmiBaercs Ha 3amopax B Boure, umenmnX
secto aumoir 1940 r. Pas6npan Brickasammsle namil (i OpIBefeNtbe BiIe)
coobpayceniis O UPUYNEAX €BOeOGPasiid NONICHUOro TifIPOXUMUYECKOr0 pe-
sxmya Bosri aumoii 1939 r., C. IT. ¥ nanon cunTaer nx «uefocTaTouHO 060CHO-
BAHHKIMII II JA)Ke IPOCTO HEGOCTOATEILLbLIMIN. -
. B gactuocti, C.II. M{ganos: 1) coMuenaerca B BOZMOKHOCTI 1l neofxomu-
nocti HudQepenipOBaNis 3IMIEro rPYRTOBOrO CTOKA M CUITACT HECOCTOA-
relbLEBIM Ialne HOMOsKelne 0 ToM, uto yike B mawaixe 3myot 1939 r. nuraumme
peK TMPONCXONUIIO TIABIHM 06pa3zodM 3a CueT riIyOmHHLIX BOJ; 2) He ybexpex
B TOM, YTO TPYUTOBLIe BONAl COMEP/KAT' Maj0 PacTBOPENHOTO KICIO0POAA;
3) He cormacen ¢ TeM, 9TO OKICIUTEIbHHE NMpPOmecch, OPOTEKAlollne B meaa-
IPABHEHHKX DEKaX I Ha He3arpPA3HEHABIX YHACTKAX DeK Bomwkceroro dac~

£y 3 £ b
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Buge paz o nodaednos eudpoxusmunecsosn peacuse Boaau ausoii 1939 e. 25-

ceitna, OKA3LIBAIOT CPABINTENbUO HefoNblIoe BINIALIEe Ha yObUIbL KICIOPOja
B TAKIUX Pekax B NOIUICRUbIL mepinoj; 4) CUnmTact, UTO MEKOTOPEIC I3 1CIIONbL--
30BAILINX HAMI[ MATCPNAYIOB HCHANEHKIIH.

Heofxomizo euie OTMETHTL, YTO, HCGCMOTPSl HA BOCLMUJICTHIOIO Da3uIILy
B onybanxopawsur crareii mamn (1940) n C. [1. JKpanopum (1948), suaunrens-
HOro JONOJIICHIA B ero paGoTe UET, 3a HCKIIOYEHIICM COPABCIIIIBOro yTRCP-
JRICHISL O TOM, 4TO BMMIE 3emisiipie pafornt ma Pribunckoy 1t ¥ raiucros
BOMIOXPANIININAX HPHBEJ K HOCTYINICUIIO B BOMY OOJBLUIOr0 KOJIYECTBA
TCPPHICHHLX UACTIL, YTO, HCCOMUCHIO, AOIKHO OHUI0O HPUBECTIL K YMelb-
HICHILIO CORCPsRAUIIA KIICIOPOIA.

B crarbe C. 1. Jgaunonsa [6] ner yrasauuii na nopropeune 8 Boare B 10-
CIICITYIONLIIC MOl 3aMOPOB, aHANONYHKIX TeM, KOTOpHE HabIIONasich 3HMOIL:
1939 11 1940 rr., xora enpa Jur sarpsasueutic Boari ymeuwunmiocs, (npaspa,
3cCh BO3MOMKIIO DBIIIAHIIC aspauin BOXH ua wrornuax Bepxwoeli Boar,
na mososKuTenbuoe peiicrsie xotopmx yraswmpaer C. I1. M{mawos). B ro e~
spenst 1. A. Moceniy [9] cooBuian o peswom kiucsopomuoM aedunre 3imoit
1941 r. y HKazauwn.

Ilance, ouemnpmo, maa Goabureii yGemiTeanbuoCcTit MpaBoThl c¢Boell TOoUKIf
apenist C. [I. M{manop, omichBas  3aKONOMEPHOCTIL FIAPOXUMIIYCCKOrO:
penma Bosirir i gpyrux pex B MOMCAUBIT TCPION, He yKasmBaer, uTo ITI
3aKOUOMCPIIOCTI Yiike GhiJIl HPOCIHEKKEHLl It ONICAHK JaMil; KpPOMe TOro,
C. II. }Kpauos npnmicenact naM TaKiie BLICKA3HDBanilsd, KOTOPHIX MBl ue jie-
JAJOM, BT 3aMajMuBaeT TC BHICKABLIBATILS, KOTOpLIE Mbl Aciamt (410 JOCTH-
raercst cBoeo6pasio BHMEOPOULLIM IHITHPOBANNCM HaWiX pabor).

Hanpumep, C. II. #igavon [6] numer:

1) «p. Bomra cunraercs nurnpyemsint apropom (r. e. mamrt — 5. C.)
perioil cnabo 3arpA3HENHOI» 1I 1I0TOMY «OKNCIIITENAbILIEe IIPOUECCH, MPOIICXOo-
JAILIIe 3UMOIi B peKe, 1IC TMCIOT CYUIECTBEHHOrO ‘3HaYenis B KICIOPOMLIOM:!
pencinve mocdtepueiny  (erp. 516) — raxoit BriBog, KRaw GHINO NOKasauo BhlUIC,
HaMit 6BUT CACNIAll TOJNH KO MO OTHOIIEGLILI0O KUe3arpasaieI-
HHM pexa (if, B YACTHOCTII, HC3arps3UCHUEN nprrorasm Boarn).

2) «Heponacoumemre p. Bodryi KIICIOPOmOM HII B KOCM clrydae HEJIb3fl
OOLACHATG I CRKRIIOUYIMTCH DU O TPYUTOBLIM IUITAUUCM pPEKI B 9TO-
ppemsay (crp. 518) — B nelicTBUTENBHOCTI e, KaK NMOKAa3aHno BLIIIE, TOMIMO
ocuOBIOro (JAKTOPA LAMU OTBOMNIACH 1I3BECTHAA POJL W PACXOHY KHCIOPORa:
na OWilCIelie TIPIPOALEIX OpralnyeckiX pemects. ['oBops e 0 3arpsasuei-
wocrn Boary, Mbl oTMewayu MecTa, rAe 3arpA3HeuIrs ObIIM 3HAYUTETBLBIMIT,
Tar, mike r. Banaxmnt comepraune wucmopoga B 1937 r. ymenbunmroch-
Ha 2 Mr/i, a Majoc pacmpocTpaueniie 3arpsauenus HIGKEe pPafga TOpPOJOB-
06BACHSIIOCH e CAMOOUIINENNEM PeKI, a rPOMajuLM pas3baBilenieM CTOUHLIX
son, poptamu Boarm,

3) «Tarmn obpasoyM ocofemnocti rpynToBOro miramms p. Bourir aimoit
1939 n 1940 rr. Hun n xoell Mepe 1e MOIYT CUNTATHCS OCHOBHOI TIPLUIHON:
zamopa. OcnoBuoii upiynmoil 3aropa caegyer cuuTarh ycuinpnieecs norpebie-
HIle KIUCJIOPONA LA ORICJIGHIE OPraHUYeCKIX BeLecTB CTOUMLIX BOJ, BCJIEH-
CTBIle BUAYHTEILEO yMeUbUINBIeErocsa pasfabiemust ux pomamu p. Boarm
B 3aMopuile rogun (crp. 532) — a passe 9ra mociaexuAs cTpoka (0 poi
YMEHBUIBMErocs pas3fapienns CTOULLIX BOHY B 3aMOpLLIe TOAbl) e HOYTIL
JoCNOBIOE mopTopeune yike ckasanmoro mamu B 1940 r.? [2].

4) «CnmemoBaTenbuo, HITKAKIE 0COOLIG TIIPOMETEOPOJIOTHYECKIle YCJIOBHA
ne Moram 6Ll BRI3BATB 3aMOPOB, ecail OBl KICAOPOX, MOCTYNNBLUNLI BMecTe-
C IPYHTOBLIMII BOJZAMH, i€ PACXOMOBAJICA HA OKMCINTENbILIE IIPONECccHl yiie:
B camoii pewes (crp. 536) — me ocraBisieT HIKAKOrO COMHEUEA TO OGCTOI--
TCNLCTBO, 9UTO TOJNBKO OCOGHE TINIPOMETCOPOJIOTIIMECKIIE YCIOBNA MOITIN
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26 5. A. Cronunyes

'BW3BATH 3aMOPH (3aMOPHl HACTYMII I OKOHYIJINCH NC B CBAIL C KAKIMI-
n60 uaMemenuAMH B peiKiiMe IPOMKIIIIEHNO-GHTOBLX cOpocos, a B CBA3M
.C 13MELeNNAMI B LITIPOMETeoposIoriyecknx yeaonuax) [7].

ITepeiigeM Kk PaceMOTPCINIIO NPUBEREHHKX Bhilue «11c0G0CHOBAINILIX. 1T 1TecO-
(CTOATEABLHEIXY HAMNX MOTOKeHILT; B MeliCTBITEILHOCTI ITIL NOMOKEH I Gb1in
mojKpeIIensl MI{POBKIMII MATEPHAAMI, KOTOPKE HeT HeoGXOuMOocTH 3jiech
.oBTOPATL. B TOCTemiee ke BPeMA NOABINICA PAN HOBKIX LCCICLOBANMI,
'ROTOPHIC CIIC Pas HOATBEPANAIOT CHPABEAIIBOCTD BLICKA3ANION 1AMl TOURH
3pemua 0 IOAJICAHOM THIPOXHMIIUCCKOM DEikiMe Dex.

B cratse, onyGmurosaumnoit 1950 r., M. II. Pacnonos [10] meranbuo
paceMaTpIBaeT BONPOC O POMIL BCPTHRAIBLHOLO PACHIICHCHINA MOA3CMIKIN BOX
B mirranmt pex *. [locmeitee IPONCXOMIT riapiubiM 06pasoy 3a CueT BOA
430HB!] aRTIBHOIO CTOKA» II B MEHLIUCIi CTCMEHII — 3& CYCT BOHA «3OUAL JaMEJl-
Jtennoro croxas. [[o ycsaopisaM NOA3CMHOro CTOKa B Peiii, B 301IC ARTHBUOTO
CTOKA BHIEIFIOTCS CASYIOULHe NOsca CKOMJICHs Box: 1 —nosmac aapa-
QMuu, T.e TNOUBEHHEE BONHK U BEPpXOBOJIKA—ITO Bpe-
‘MEIIRMC BOJONIOCHKIE FOPH3ONTH, Hocsne cesommnii Xapakrep; I —mo s ¢
TPYNTOBHX BOJ, XapaKTEPU3YIOUUIXCA YCTOMUNBLM HACKILENICM;
TPYITOBLE BOJHl B CBOIO OuCpeAb HOAPABNCHCHH HA BCPXUUC IFpyH-
TOBNE B OJE, 3ajeralomiic Ha IepsoM Bojgoymope, n raybGowire
TPYHNTOBEL € BOJ K, 3aleralomie niske neppoii BofOyOPICil KPOBIL.
TIo XUMITECKOMY COCTABY MOYBCHIILIC BOMW U BCPXOBOAKA, 1O M. [1. Pacno-
mopy, ci1aG0 MINEPATI30BANL], BEPXHIC FPYNTOBLIC BORH 0Gnaxalor Hn3Koi
‘MIHepasnisameit; rIy6oKie rpynTOBLIe BOJU XaparTepiayloTea GoJstee TOBHI-
auenuoit u ycroiiwinoii Mitnepannaaureii. [loaToMy ¢TOK 1UX B PCKIT NPIBOAMT
K HOBGLINICHHIO MIEPAJIU3AMIIT PedublX BOJ B MEIKeHb.

Hexomst na upeobiiagauis TOro NI MIOTO BIAA HOJ3eMIOro £TOKA B PEKIL,
M. II. Pacnouon npemiiaracT BheNeHIIec COOTBETCTBYIOUIILX 301 Ha TCPpPHTO-
pun ETC: 1) soma TmpenMyniecTsennoro [ApeHupoBauifst BepXIiiX rpyuro-
‘BBIX BOH, 2) 30HA OBMILHOIO APEImipOBAHIT PCKAMIL BCPXHIX If rayBorix
rPYNTOBLIX BOX, 3) 30HA TPEIMYL{ECTBeHIOT0 APCIMPOBAlLIIA PeRAMI rary60-
KIX TPYHMTOBLIX I apTE3NamCKIX BOJ, 4) 30i1a 3aTPYAHEHIIOTO JION3CMUOTO
«CTOKa B PCKII.

Pexmnie Gacceiimsl Bepxmeii Boarit co Bcefl rycToil cerbio NPHTOKOB PeK
«Orar 1t Bosirn oTnecenst ko BTOpOit some; B dTuxX pexax, corsacio M. II. Pac-
qronopy [10], nuramme B MeReub Ijier 3a cdeT rayGoKmX TPyBTOBEIX BOX.

Kaxoe y6emntenbrnoe MOATBCP/IIEHIC BOIMOKHOCTH U 11e06X0IIIMOCTH.
nuddepenmponaina IOA3EMUOr0 cTOKa B pexu!

C. . Mpanos mucan [6, crp. 512]: ¢«llam wasercs, yTO Rak B TeHenne
UM OJIIIOr0 TOAA, TAK M B PASHBIE IOXH NPH PasublX YPOBUAX BOAN B pere
U «rIyOnHOBIEY 16 ¢BEPXIIIe) TPYNTOBLIC BOAB UPHHNIMAIOT ONIOBPEMEINIOe
yuacTme B INTAHIUH Pexiy, Y peinryeuie jke KOHIEHTPAlH coJcit 1 yMelb-
JIeliie B HiX PACTBOPCHHOTO KICJIOPOAa K KOHIY 3UMEI C. I1. MKnauon o6mwsic-
HAN  GoNbmeil NMPOTOJKIITEALLUOCTHIO COTPITKOCHOBEHIA BOALL € TPYLUTOM
OJTHOTO 1f TOTO sKE SaJeraMIis, a JJIfM 3ACYUITIBHIX JIeT — YMCUbWCHICM KO-
gecTBA TOCTYHAIOMIIX aTMOCiepHHX BOJ.

B nocienzee BpeMs MOSABIIICH PaGOTl, B KOTOPLIX elile pas AAeTcs Xapank-
-repucrnra ocobemmocreit 1939 r. Tax, A. M. Hopnaros [11] yrasuisaer,
7O MOXYMb cTOKa P. Bopomem mipxe r. Jlumeusa (rxe muramse 1pPOUCNORNT
FABHENM 06pasoM 113 (IIOBHOrIALNATLUBIX OTIOMKelni) B 1939 r. 6B Han-
senbming 3a spema 1932—1940 rr., uro on 0ObsCHACT HCTOUELHTEM BOONOC

Lt b i € e NA.

Dl imeris ki 25

* Jlamec J1133aral0 :OTACHABULIE MecTa M3 pa6ornt M. II. PacrnoioBa, HHOTRA TOUTH
_JOCJIOBHO.
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Ewe paz o nodaedrom 2udpoxusuveckoss peocuse Boazu awmoli 1939 2.

Horo ropuzonta. B 1940 r. B pesynbTaTe 1OCHEACTBIA TPERLIAYNIEN 3aCYI-
JANBLIX JIET MOXYJNbL CTOKA JIMUb HEMHOTLO YBEMIUYIIICA,

IO. A. Hanonnu [12] yxasupaer, uro B Bemopycemnit B 1939 r. aunnmann-
HBli pPacXof pPex Ol HanMeubmnM 3a nepunox nabiogenuit 8 50—60 ner,
n umenno sacyuuinpoe sero 1939 r. crocoferposano waracrpouucciir Hu3:
KOMY CTOSTHIIO YpoBHeii pek.

Teneph 0OCTAHOBIMCA HA CONEPKAMITI KICNOPOAA B TPYHTOBRIX BOJAX.
Ve ua wrrupopannoii sume craren M. 11, Pacnonosa [10] sunu, uro mmus
noupeHibie BOMLI I BEPXOBOIKY aBTOpP OTHOCHT K moscy aapaumu. B monorn-
gemnit K uudposomy smarepuany, omybmurosaunomy nair B 1940 r., ke
NPUBOIIM TONONHITEIbIbE XAUHbIE, XaPAKTePUIYIOLLe KILCIOPOMULIT Peskin
p nomaemunix sogax. Tak, cormacuo A. II. Manauosy [13], B Mockopcroil
o6nacru na 3abosaqnBaiomiciicss supyGKe JICTOM I OCCHBIO B HOUBCHIION BOJE,
cobpauuoii na rayGime 70—80 cM, comepsiauie PacTBOPCHHOrO KiCJIOpOKA
ronebasoen or 0,06 xo 3,4 cv® u B cpemiem Guno pasuo 0,36 cm® (38 onperne-
neuuil); .8 mecy B rpyuroBoil Bome comepskaiuile Kicaopona na rayonue
230 em romebamocn or 9,03 no 0,50 em® 1 B cpenuem cocraniso 0,08 ex®
(25 onpeyencirii). Coraacuo M. 1. Jlartnmienoit [14], noxsemunie oy B Gac-
cefine p. Illexcus! B aJUNOBHANBLHO-TION3OJICTOIL TOYBE JIETOM II OCEHBIO
na rnyGuue 1,5 M nsermn wnemopopubii geduiruer, cocrapusomuiil ue Metce
38Y%; B mepuHOBO-NON3OMICTOIl TOouBe Kieaoponumstii gefnmrr Gur ot 45
no 05% n B 3abosmouemmx n Gosornmx nousax — ot 80 xo 100% . Kax
BIJUIM, JIAsEE TIOA3CMULIC BOJH TOSICA adpauill HMEIOT GOJIBIIOIl KIlCII0 PO
neduInT; BIOIHE GCTCCTBEULO, UTO COmepskalie Kiciaopomna B Gosee riy6o-
KHX PPYHNTOBEIX Bofax (2-ro mosca) y;Ke COBEpINeHII0 HIITOKHO, 1 vaule
ero B miux mer. Hepemiko serpevaioutiecs B gonuie Bepxmeii Boarnm prixognt
CPYUTOBHIX BOM, CONEPIKAILNX 3JAKMCHOE JKENE30, IOATBC[IKNAIOT ITO IOJO-
JKeHUE.

O6niuno nabmiomaemoe B 3artonax Boarit spaunTeIbLHOe COHEPsKAHIE
PACTBOPENHOro KIICIOPOAA B KOHIC 3IMBI, HECMOTPS Ha OTHOCHTCALHO BLICO-
KyI0 OKIICAEMOCTL 11X BOA (CM. IpUBEHEHILIe BHIIE JHaHusie), MONTBEPIKIAeT
CHPaBeIIBOCTD TWOIOMEHIIT O, TOM, UTO PACXON KIUCIOPOS@ HA OKICIITEIbIbIe
npomecchl B HE3arpA3HCHNEIX BOMAaX CPaBHOTENBIIO HeBeluK. lIpopeneHnsie
namn B 1950 r. [15] cnmerpanbubie OmBITR NO H3Y9eHMIO mponecca GIOXIMI-
YeCKOro OKHCJACHNA CTOIKIN OPramirdecKiX BEI[eCTB B UPUpPOgHLIX (1e3a-
IPASHEHNLIX) BOZAX KOJIMECTBEHIO ITOKA3aJIM, YTO OKICHEHMme X 1L JIETOM,
a tem GoJiec 3nMOii ITPOHCXOMINT B CPAaBHIUTEILHO Majloil CTErett,

Cocynaperueinntit oxeanorpagnueckuit nactntyt
Mocwisa
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AKAIODEMMUSIA HAYKRK CCCP

FTHAPOXHUMHYECRKIH 1l MHCTHTYT (Honoucpracek)
? FHIPOXUMITUECKHE MATEPHAJIBI, ToM XX

O. M. KIIOEBCKUM

VCJIOBUA PALMOHAJILHON IKCOJIYATALHIK OPYIOB

TIpyHM, Pessi™ KOTOPHIX MBI H3Yqaii, GLIN 3aj05Keusl B 1909—1911 .
B Tex paitonax iora Isponeiickoii yacTir CCCP, rme mer pek, 03ep U JApYrax
seTownon  sogocuabkewis, [Ipysst saxmapsisaiuch B rayGomnx Gamkax
U oBparax, il mepBas UAIYMennas B X CHEropafd BOXA OnUIa OTJII(THOrO
KagecTna; Ofa 1nMella IKCCTHOCTD 0,7—1,4 Mr-sxkp/; 1 IIOTHELT OCTATOK
80—100 mr/i. Ho KawecTno BOAM B OPYNAX 13 TOXA B rojff yXyAmasuocsb,
1 mocne 35—40 JeT 9KCIITyaTAlHI B OTAGILUMX INPYAAX ;KECTKOCTL BOAKL
moeturaia 26,8 Mr-skp/s1, a MIIOTHLIT 0CTATOR — 1500 Mr/@, T. e. Boga craia
HCTPIHOMITOTT WIS MLTHSA 1T JUIA IUTAHIGT NapOBHX KOTJIOB.

Ilas cBepeskemnisi OT IOPWH HOBOIl TEXINKN noTpeboBaINch AOMOIMIL-
Temblbie 3aTpaTHl CPCACTB HA MOCTPOiKY BOROYMATWNTCINEl i Ia HONCKN
HOBKIX JCTOWITKOD BOAs! (apTesamcKue CKBAKILbl I Jip.).

VXyalemie KauecTBA BOAB B TPYAAX IPOI3OMIIO MOTOMY, UTO MPIT NPO-
eKTHPOBANIIN I BaKjdajKe HPYA0B OhI MOmyolen DA TeXHUIECKIX ownbor,
113 KOTOPLIX BakueilmIre Cienyiomie.

1. He 6mmo ofpameno BHIMAIIA Ha XHMNYECKNil cOCTaB rpyuTOB BORO-
XPaHIUIIIA 11 XMMIIECKIl cocTan 1oYn facceiima Tpyna.

2. Jlam6u MpyROB GLUIIL HBTOTOBNCUH MNIyXOMIL, T. €. 6es npucmocobne-
L [T OWIOrO CHYCKa BOMM, WTO NPensTCTBOBAJIo 0GMery BONL B NDyHax.

3. He 65 NpHIATH MEPH TMPOTHE 3AINIMBANIA IPYXODB.

4. e Goura yutema BO3MOMKIIOCTL IMOCTYIIENUS B WPYAB! CTOTHLIX BOX
IPOMBIITIEHTEIX IPERUPIIATIL I HACEMACHHLX MYNKTOB, KOTOpHC B masbueli-
TOeM 1avajin HOPTHTL BOOY.

Hama mpakTima dKCITyaTamin TPYRoB IOKa3hiBact, 1ITO eC NPaBiibio
YX@KIBATH 32 TPYRAMII, TO MOKIO L€ AOTYCTITH YXYAIMCUIA KaIecTna DOALL
B 1NN CPABHMITEIBIO C JICXOXHGIM COCTOLNEM. .

Yrobu sicmee IpeRcTaBiTh cebe YCITOBI IPABINIBIOro YX0/a 38 HPYRaMIL 110
BpememaM rofa, pasbepeM MPUMEp M3 NCTOPTIL ORUOr0 U3 MPYNOB, B KOTOPOM
skecTROCTh BOxsl B 1948 r. moctmraa 18 Mr-sKB/i, comepikaume XJODHEOB —
200 mr/n m mrotusii ocrator — 1280 ar/m. XapakrepucrTiika 3TOr0 Ipyna:
minma 700 M, mupiua 180 v, ray6uma B cpenuesM 3 », mandoabmasn riybnua
10 . BaTeLEHHOCTH IIMEETCS TOMBKO CO CTOPOIE maMBe. B cropod Bpemenu
3QTeHEIIIOCTh If BAMNTA OT BCTPOB GYAYT CO3XAHEI MOCAAKOIL, KoTopoil OKpY-
JKeT TIPYX.

OCENNE-3IIMHENII IEPIOX

Mporperas B aeTnrmil Hepiof BOKA OCENLIO, 00 Mepe npubImKeRns Kk 3AMe,
HATIHAGT OXJAYKIATHCA ¢ IOBEPXHOCTII. IIpI BTOM yAembHEII Bec mosepx-
HOCTHBIX CJI0EB BOXH! YBEJANUIIBAGTCH, IT OHIl ONYCKAIOTCA BHH3, YCTyHOas CBO®
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30 . M. Rarwescxuii

MeCTO Gosiee JIErKUM TCIVILIM HIBKHIM C70AM. BO3HNKWAn KOnBEHLUST BOXLL
UPOROIZKAETCS! JI0 TeX IOP, IOKa TCMIIEPATYPA BOALL B NPYAE He RocTirier 4°.
I3senemie TemnepaTypn Boxul, 3abirpaesoii 13 npyaa uyepes BoOmOupPHEMAKLL
rianan (xpamnox), noxasano ma puc. 1. Har Bugmo us pucynxa, b oxtabpe

20

X

Tesnevamype, °¢
]

P b A G £ NS a4

Hre  stecrya

Puc. 1. Iamenciine Temmeparypsl BOIul HpyHa
3a ocenne-gnMunii Depuop

Temueparypa ponnl ciusuaacy ¢ 19 no 12°, 3a wonbps — ;0 7°, 3a jexadpL —
1o 4—35° 1t Bech supBaps, Acpikanach ua 4°,

Hanbueiiwee oxmamacuite BepXINX caoes Bopst or -4 no 0° yxce e Bui-
3BIBaeT Koupeuuonumy nepemetneunii. CocTan Boanl B pastLIX rOPI3OUTaX
cevenusl IpyAa ycramanlliipacres onunaxosuiM. Hanbnefimee oxnakpenne
TIPUBOINT K 0OBpPasoBamIo JIEAANOro ITOKPOBA.

NieX  1peBpalfaeTes  CPaBUNTCIALUO WIICTAS BOAA, a 3lauirTenbnasn
YacTh cojeil, KOTOPHIE COXCPrRaliCL B BOJG, EPEMCUIACTCSA lPIr 3amopa-
JRUBAINL B HINKHIE CIOM BOALI, 3aMeyeHo, YTO YeM MEHJICHIIee TIPOIICXOINT
3aMOpakIBalie BOILI IPI THXOIL 110r0/(e, Tesm GOJICe YICTHM TOJYYaCTes JIejl.
[Tpi samepsamun mpynon scecTHOCTL BOXGI B HIX BO3pacTaeT TeM OOJIhile,
ueM  MCHbIIG B NIPYAE BOAGL 1 ueM riy0ice mpomrsowao 3amepaaune cc ¢
HOBEPXUOCTI.

II3 marepnanos uwaGmiomeinis 3a OQUIM U3 NPYNOB B TEUCHIIC YOTHIPEX JICT
¢ 1944 no 1948 r. 6uan momyweunl cnemyioutne mamusie (rabisr. 1).

113 mpusepennoil taGimumsr Buj(o, UTO mpI 3aMcP3auHI BOALL B NPYyIC
HeT TOYNOro COOTBETCTBIISL MEHLy COOTHOLIEHieM cojell B Bome 1o 3a-
Mepsanis i nociic samepsauns, MoKUO NPeRmoNoKNTh, YTO yXymuIemne Ka-
9ecTBa BOXGL 31MOTE GosIbOmIe HOPMBI InMeeT cBoell HPudnnoli, KpoMe IPOCTOro
TiepeMemenns cojeli Ipir 3aMepsannil BOJG, eIle TIPUTOR TPYHTOBLIX BOX
Gosce BhicOROIT MirEepamu3annil. ‘

13 mcenemyemoro maMi npyma esieromuo B JeRHNKIL TOPOXA BbIBO3HTCH
B GOILIIOM KOJHYECTBE JIef, TIpHueM HapacTaloluil Ha MecTe yBe3CHLOro Jba
HOBHI] JIe[ Talske TPONOIKAIOT YBO3uTh BIJIOTH [0 Becusl. JTO MNepnas
ombKa B sKReIUIyaTalling IPyKa, KOTOPAd BelleT K 31aTHTeJbHOMY POCTY Mitlie-
Panu3aLuIl BOILL.

ITocne Tenmoro zera, Korga Boma B IPYHAE INMEeT JOBOJLHO BHICOKYIO TEM-
OepaTypy, HACTYIIaeT PE3KOe OCeHIIee IOXOMONanng ¢ OBIIBIBIMI aTMocdep-
ULIMIT OCafKaMI[, TIPHUEM IIOCTYTIAIomas B OpyJa jAoskjieBafd BOHAa, Kak Goiee
xononmas, 6yaCT OnycKaTLEA KO JLY, 11 GCIL B 9TO BpeMA Npyn GHIT 3ammosien,

L.
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Yeaosus paytonaavioli arcnayamaywu npydos

Tadauna 1
H3senenne Ka1eeTi BOAL 32 OCCHHE-BAMUNI HEPHOJL

s

Radcerso BoAN

| dncno
Hanmenosanne npoGi o0man | xpopunu, | NAIOTHHI | 06pasnon

IRECTKOCTD, M OCTATOK,
MIr-9KB:J o MPin

Boga no samepaannsa \
upysta ... ... 9.3 :

3oxa mocae samep3sa-
nug upyna . . . . 17,8

Bona ns pacniasiien-
HOTO JBJA .. . . . 2

TO HPOU3OIYET 1pocToii oGMelt nojLl, T. e. Wepe3 RONOCAIB nNoiijeT nIOXam
BOfa I eC MCCTO B TIpyme 3aiiMeT Jo:kaenast.

BooGiie ocen, — oz 13 caMbxX GAAroUPHATHLIX 1ICPIOAOB TOAA 110 YIyd~
UICHIIO KAQICCTBA BOJALL B UPYAAX, I 1I0TOMY CJICAYCT HMOMIITEB, WTO OCEINbIO
NpH  OCPEMOIHeIy  IPYJQ HCIbL3SA 110J1L30BATLCS TOILIN CHYCKOM BOILI.

BECEHNE-JIETHIHI NEPHOT

B GombuwiincTne €aywaes Tasiie CHera BEcloil cOUPOBOIKMACTCH YHOCOM:
HepacTaaBINX YACTHIL CHera, (09TOMY TCMICPATYPA CHEropoil BOALI Beeria
6mnana 0°.

Teppie nopiin pecenicli BOL, HOCTYNAIONING B TIPYI, pacnonaraiorcs
1a TIOBEPXHOCTI JIBJA If TIO HAIOJICHN MPYLA LIepeRATHIBAIOTCA Jepes lepe-
aup. JTO MPOMOIKACTCSA RO TCX NOP, JIOKA JeA HC HPCBPATUTCA B Kawumy
1l He PacniaBuTCs JT0J CiiCTRICM HCCKOJILKO MOBLINIGHIOIl TeMnepaTypnl BOIH .
Csecn RO 13 PAClIaBICHIIONO ALJ@ 1 HOCTYINBUIell B NPy cHeronoil Boms!
uMeeT TeMmiuepatypy owono 1—2°, a cncionarensio, Kax Gosiee Jerkas, TaKme
6yRCT pacHomaraThCsi Ha MNOBEPXLOCTI ITPYHA 1 1ONPCIKHEMY DOCTYNaTh
na ciup gepes gamGy, T. e. 6yNCT yXOAUTL N3 TIPYAAQ, UTO NOLTBEP/AAIOT Al
3aMephl 110 KONTPOII0 3a NPYHOM HA IPOTAKENNN YKAsaUNLIX UYeThipex fder
(taba. 2).

ITuacune cmou Bomsl B npyae, 0oJice IUIOTHKRIC 113-3a COJNCHOIO COCTaBA:
n Gosice 1II3KOIT TeMIIEpaTYPBl, 0CTAIOTCA HEABIKIMN, 11 B IIEPBLIE AT 1A BOIKA
BOJla B HIGKHIIX CJOAX Ie yiywiaercsa, &, naoGopor, emie yXymnaercs, Tax
Kai cHerobas BONA, NPOABIrasgch 110 TIOBEPXHOCTH, OTAAGT BCE THAMKEIRIE:
MOXAHIYECKNe TPUMECH B HIDKUIC CIION BOHL.

B uaywaemoM npync BopompireMunii wiaanau (Xparox) 13-3a HeCOBEpPUICH-
¢TBa ¢BOCIT KOUCTPYKUMII OCTABAaiCS 1ia NOCTOSTHHOM YPOBIe, I HOABONSILAS.
K HeMy rajiepes e umena (nibTpyioniero MaTepuana 4 OCBETIICHIA BOJBI.

[To atnm npuuynnasm B nepsuie 10—14 mueli or navama maBoxxa U3 Npyna
nonaBajach BOJA C COMEPIKANNEM TSRO B3BCCH, a JKCCTKOCTH BOXBL MO-
IPERIEMY OCTABANACh 0€3 13MEeHCHII.

Bes crnelnaabioero MCCAENOBalis 0CTaBajoch HENOISITHLIM, II0YeMY B Te-
yenie TaKOro TPONOKITENBIIOr0 BPEMEHII BOXA TOCTyHajla B BOgo3adopnylo
ceTh Ouenb 3ArpsA3NCHIONl, TE YIyulasch TIO MINICPATISATUIN I yKECTKOCTIL.

Ha 10—14-i1 neun ;KCCTROCTL BOANI MIBKIIIX COCDB HAWIHALGT TANATh, IT BOTA
oforamaercst WE TOMBLKO KPYMHOIi, 10 1T MEAKOil B3BechIo. ATO 3WAUNT, UTO-
cueroBas Bmoja BeaeneTBuc AnGPysuir, a NMoOCNC 1CYE3HOBEUNS JIba I3-ii:

4 TR U T et AR e S ol N dun YA £
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Tabanma 2

lizMenense KauecTsa BOILI B pecenniii nepuon

KavecTBO BOJIK

I po6u BOTH, BBATLIE Uncno

N OO ofman nJoTHHI

f pasNuYHBIX YCJIOBIAX XJIOpNAL Gpav
npu p HKCCTHOCTD, N‘,",f} +| ocraros, | © pasnos
MI-3KB{I Mr/n

I1epemtrn npit HeTpoly-
TOM FIE/I0BOM HOKpOLC
Tlepesinp 1pi napyucei-
HOM JICO1OM NIOKPOBE
Boja u3 fiizRnero ciosn

upyna . .

BCTPOBOrO  UEPCMEIILBAlLiA  ILPONIIAIA B HIGKIIIE CJIOIL BOALL UPYHA, TTO
~qACTIVHO YMEUBIINIO jKeCTKOCTL BOJIHI.

Ecair paccMOTpPETh Bee BECeuliie SBJIeIT, TO I N3ydyaemoro Npyna,
npit OTCYTCTBUIL COOTBCTCTBYIOUICIO 0BOpyROBANIA NAMOLI 11 HCNPABIVILION
yxojc 3a KayecTBOM BOAN, Ol IIpIBE K CIEAYIOUINM YXYUISHIIAN upyno-
BOro Xxoasiicrpa:

a) 90% cueronoii MAPKOIL BOjLM YHIIO uepe3 mamOy, me yiIyuuIis RQveCTRA
BOJIHl B NpYAE;

6) mmoxas Boja B NPYNC NOJIOCTEIO cOXpaIrIach;

B) TPYR TOIYILI 200—400 M3 IaneceimnlX JTIICTRX OCANLOB, YMEHDLLIAS
croii TOJe3Npii OBBEM HA TAKYIO 7Ke BCIILILILY,

r) sKeCTKOCTb BOILI B 1TPYAC Lionrenaach ma 0,35—0,7 Mr-aKB/I M0 cpapie-
410 € FKECTIOCTBIO IPCANYUIero roj@;

x) cieronas Boja HaUadAd nocTynarb B poj03a6opuylo cerb Ha 10—14 nueii
foayke HavtaNa IaBoiika.

UroGur maferaTh OTIX YXYyMmerii, uymio 6LII0 1POBECTH CIC/LyloNIie
MCPOTIPUSATII:

{. O6opynoparh mamby npyaa IPICTIOCOBMCHITAMIL [T I0TIIOTO crycKa
BOJK; NCPCH TABONKOM JI BO BPCMS €ro TIpOTERAINSL YAAIATH INGRINIC, CHILIO
MITHEDATI3OBANIIEC CJIIO BOILL, WTOGK ITOITYWITDL MAIKYIO CLEroBylo BOAy.

BaecTe © MIGKIIMIT CJOMMIL BOXbL 113 IIpyaa fuiia OBl ymajeua TaKiKe
W TAsKeNIaf B3BECch, 3alccelnas B ero pecerriicli BOJloil, UTO YMCHDLIIIIO on
eKEerojnoe 3aminsauie npyna.

2. TIpi OTCYTCTBOT JIONTOrC CILyCRa BOmAl B HAuale TABOJKA HOXOpBaTh
_zex B MIpYy[e MIA 3ajepsKaui Becenneil MArKoit BOABL B OPYyAC.

3. Tognars BOXOTIPICMIBIL  Kianai safopa BOJNL 113 BEPXHUX TOPI-
_30mTOR HIpya ¢ LGB0 UCTONB30BAMILA MSIIROIT clreropoif Bojsl ¢ camoro
Havajla BecenHero MaBONKA.

4, Nusi sagepskannsg rFGKENON B3BEect OT TONANAIIA € B Bopmo3abop-
ay1o CeTh 3alIOKITh B BOTOMPOBONAIMYIO Talepelo diuapTpylomui Marepuad,
xorst 6 B BEme rpyforo Kamuima, J03sl i T. .

3a 19421048 Tr. ma yxymueuie Kauecrsd BONM B lpYylC MOBIIAILO
Tayke TO, UTO 3a LEepIOoX BpeMEHHOIL HEMEIKOIT OKRKY AT THTICPOBLAMIT
fma BapBapCKIl YHUUTOAEHA BCA TecosalMIITHAA TOJ0CA UPYAR, it IPYA
[1a9a7I0 GECIPerTATCTBEHIIO0 3aH0CNTD IeCKOM 1 noiblo. Ilousa B Ipejenax
110JI0CH]  OTTY/KICHIIA BOKPYr HPYAd mawajia pacmaxuBaTheA 10N OropojsL,
npyyn Gua mpespaiiel I Bacceiin A Kymaud I BOOTON EI{OTa 11 Jomagel
eMeuroil apMmi. Bce 9TO MPUBOMINIO K aacopeiriio fir ofyeneuo nLyaa,
_iieopmammi ero Geperon I I yXYADeNINo KauecTsa BOLN. Ecmr upemxne
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T NPYAOBOIL BOe e (L0 PACTIITCILHOCTI, TO 32 DTH TOML HAYAIO MOABIATECS
‘yciJIeHnoe 3apacraiumne LUpyna.

B smetunii nepuoyx perymipoBaTh KagecTBO BOAL B MPYHaX le IpeAcTan-
JIACTCS BO3MOMKHEIM; HAODOPOT, B ;KAPKYIO TOTORY BOAA B TPYHAAX TOJBKO
yxynmaercsa. Becenusa Bojga 1o AeiicTbiieM coueuNHX Jyuell narpesaercs,
I TCIIO TOJ( fIGIiCTBIEM BETPOBOIrO NEpPEeMCILIlBALIST JIIePEHAeTCst HIDKE JIeKRa-
1IN CITOSIM BOABI, JIO He BCA TEIUIOBAS SHCPIHA TPATHTCSA LA NPOrPED TOILIT
BOALI B NMPYAC, YacTh ce TPATHTCA Ha IICIAPCHIlEe BEPXMINX CI0en BOMH.

HMenapenre BefieT K TOBLIIICHINO MMHCPANN3AIUII BOJKI TPYAA, IPITEM
Jdaske 00mibmble atMocepible ocamKit B JeTHuil Tepnoj TONLKO Hesuavu-
TENBIO 1f 11a KOPOTKOE BpEMsA YJIYUHIAIOT KauecTBO BOAnl B upyne. Tonnko
B noxmannoce sero 1945 r., Korma cpemuerofonoc KOJIMECTBO OCAIKOB BHhIIO
6osec 500 »d, sReCTKOCTh BOXH B IPYJC OT BECHHK! J{O OCCHIT Ie faja pocra,

Cueyer OTMCTHTD, UYTO 1A KAUECTBO BOJ(HI B NPYAC 1Ia TIPOTSRCUINI T'Ofa
B 3UAYITENBHOIT CTCIENT MOMKET BIIATL PORiIfKoBas Boxa. B ToM ciywae,
eciur POJUNKOBAA BOMA MArKas, Pl IOCTOSHHLIX C¢ OOMemax ua CLCroBylo,
B TIPYZE MO;KHO BCe BpeMsI ACep:KATb LBOJY C JKECTKOCTHLIO, He NpPEBLILalonieil
2,0—3,6 mr-axp/m. Ecmi jKReCTROCTL DOMIIIKOBOIT BOALI BRICOKAT, TO NyTeM
NPaBIILHBIX BECEHHIX 1T OCGHUIX O5MENOB BOXNGL NMPYIA HA CHEroBYIO {eCT-
KOCTL BOMIKL B MPYJAe MOKLIO HepyKaTh B Iipejesaax, ue mpestuuaoutnx 75%
e BEMIIYNOH B POJUNIKOBOIL BOME, uTO GyJer emie ONPEHCNSITLCA 11 KOJIue-
‘CTBOM IOCTYILICHIS POJHIIKOBOIl BOXBI B TIPYX.

a5 oBMena Bojst B IPYAAX HA CHErOBYIO 1aMIr OLuIn IPrMenensl ci)olnt,
TIPON3BEAEHA OWIICTKA NPY/IOB OT 3aIUICHHOCTII, YTOUHEHH Pa3Mepnl MOJO0CH
OTUYIK/ICHILT, Havyaloch Orpax<meniie NDpPyJoB »KuBoil sautntolf. B pesymnrare
9TOr0 ROAA B TPYAAX 113 rojia B TOJ CTajia yJIyuinaThes.

B opmmom na npymon momxoGubiMil MEPONPHATHAMIT OBUIA CLIKeHa ;KecT-
rocrs oan ¢ 17,0 no 9,0 Mr-swn/m.

UPOERTHPOBANUE II OBCIIYIKUBAHLUE OPYIOB

TIpn sawnapuiBauif HOBHX  HNPYAOB, BOJ@ KOTOPHIX ITpCHiIas3nayaercs
WIS TIPOMAIILIIENIIOCTI, HEOBGXOMIMO:

1) [IpemycmoTpers YCTPOICTBO I HOUHOIO COYCKA BOMH,

2) IlposecTir MeponmpuATHA A yKperuenus Ocperos.

3) OGopymosath raiepeio, NOABOASMYIO BOxy K 3abopmoii TpyGe, mpu-
-cmocobenieM NI 3aKIafKI (PIUIBTPYIOMEro MarepHamia.

4) Bopompuemunle wranausl (Xpamiin) B IPYAAX II PCKAX CAENATDL NMOABIMK-
HEIME JISI BO3MO;KHOCTII 3a60pa BOXHL 113 PA3NBIX IOPLBOLTOB.

5) Maberars 3awiagii OPYMOB B MeCTaX C IOBLITEHIION 34COTEHIIOCTLIO
IOYBH; eciam B pailome BopocGOpHOI InIOLTamlr TpyHa 1IMEIOTCA OHacuble
‘CONIOHTAKIL, TO MOJGKIK OLITH HIPEHXYCMOTPEHBI MepBI 3aIMHTH OT NONafalud
BOJH ¢ 3TOrO BopmochGopa B NIPyH.

6) OrpagnThe mpyHLl JIECO3AMUTHOI TTOIIOCOIT.

7) Ompenmenurh ¢ yueroM penbeda MECTHOCTH, YKJIOHA GeperoB i Kade-
CTBA IPYHTOB, OPIVIEraloU[IIX K BOJ®, TOYILII PasMep HOJOCH OTUY;KACHIA
Opyfga; ST IOJOCH [OJDKHLEL BCErjia NEePsKAThCA IIOH CeHOKOCOM, IIpPHueM
Ha HOX JKeJATEeJNLHO PA3Beleiile MUOTONETHIIX TPaB, XOPOMO YRPemIsIOUIIIX
‘TOYUBY.

8) Verpanurh momajgaume B TPYAL CTOYHBIX BOX MPOMBINIJIEHHBIX ITPen-
TPUATNIE 11 1ACEeMeNHBIN TYHKTOB.

9) CospmaTs mra 3argiTsl Opynos or 3amtexus ma paccrosann 200—300
‘0T BEPIIIIE IPYAa PAA 3aNpyN, 3eMIAHOLIX BAJIOB, PBOB, IIa KOTOPLIX CIERyeT
CamKaTh KyCcTapumsiL,

3 TuppoxmuMmuyeckHe martepHans!, T. XX
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10) VeraropuTbh CTPOTHIl KOHTPOMDL 3a ICTOUNIIKAMI, ONTAIOMIMII upy'[,
OrpajuTh UX I 1l JONYCKAThb 3aCOpCIHIIsl.

11) Bmpa6otarh JHCTPYKUIO MO IKCINIYaTalmt INpPYyAoB, B ]\OTOPOH
OpefycMOTPETh CICAYION(NC TYHKTLI:

a) 3anpeTnTh BHIBO3 Jbjla U3 1IPYNOB;

6) sampernTpb paspelath B lipefesaX TOJOCH OTUY/KIENIT pacnaxusarh
MOYBKL TNOJ{ OTOPOAALIE KYJLTYPH 1i BHITAC CKOTA;

B) samperitTh Tpespanleune npyaa b Gacceiin pa Kynamns I BOEONOS
FKNBOTHEIX

r) me jonMyekarh NOABNeuNsA B NpPyAax Bopopocneii n Gosorumoii pacri-
TOIBLHOCTIL;

1) sampeTuTL CEPAcHBATL B NPYAbl CTOUINE BOJLI IPOMBULIIEHHOCTI It Ha-
CeMeHUBIX MYHKTOB.

B neCTpyKmuns neo6X0NM0 YCTAHOBUTDL NEPHOMkl OMIICTI IIPYIXOB OT 3an-
neuns, paspaGorarh caMuii paulONaALNLIl AN ITOTO METOJL IT YKAa3aTh TeX-
N9ecKIe CpefcTna.

Bce mepeuliciienible BLILIC MEPONDPHATHA 110 3AKAAIKE NPYJOB 1 HX IKC-
nJyaTamini B OJINAKOBOI Mepe MOKHO PEKOMCHAOBATL 1t Ul TeX IPYAOB.
KOTOpHE B LIACTOMIEC BPeMA Y7Ke NOCTPOCHL! Il HAXONATCA B DKCNIYATAUNE .

B et R 11 S LR L e e e b
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ARAJEMBDA HAVYRK CCCP

TFTMOPOXMMHYECKUNN HHCTHTYT (Hoposepracck)
TIPOXIMHYECKUE MATEPHAJIBL, ToM XX

I, T APYRKUNNH

K TAZPOXUMIMYECKOII XAPAKTEPHCTUKE TOBEPXHOCTIDLIX
11 TPYHTOBbBIX BOJ| PATIOHA O3EPA IBENTLL

Oszepo 9beiitel naxomurca na teppuropmir Omcroii obmacrit; omo oTiO-
CUTCS1 K Ipynne KOHTITHEHTAJbUKX cylslaTHHX o3ep. B reomopfomormue-
CKOM OTHOMIEHHH -— 3TO 3aMKHYTaf KOTIOBuHHA ¢ Goabmoii BomocGopuoii
UJIOMIA/{bI0, PACIOMO/KEHHAA HA MOMNKLX cyGaspanbisix otioxceniax (400—
1000 M). Tomma KOETHHERATAJBUEIX 0CAAKOB I0KMOI wacti 3amaauo-Cubup-
CKOii HII3MEHIOCTII TIPEJCTABIACT cOBOl HaMeIbUeH LIl 11 NePeMOJIOThHIl MaTe-
p1Iajl MIHEpPayIoB, CHECCHHMX € MPEearopiii AnTast BORaMi TAlOUNX JICHHIIKOB.

Cnasubie ucrounnxn somocnabskenust b paiione o3. J6eiiTht — KomONE3-
HEle BOALI I TICKYCCTBEHHLIe BONOeMBI, HALOJHAEMhe U0BePXHOCTHLIMI CTOY-
HLIMII BOLaMTl OT aTMOC(EPHBIX 0CanKOB.

B paiione osepa pex, pyuses u poamikos uwer. [losepxmocrusie u rpyu-
TOBLIE BOABI B 3KU3NN 03. IBeliThl UrPaOT BechMa CYINECTBEUHYI0 PONDL I AB-
AAI0TCA OHUM 113 OCHOBHEIX (JaKTOPOB MIUHEPaJbHOro I BOMHOTO TUTAHIA
odepa. [lon pamamnem ®THX BOX It KANMaTHYECKHX (PAKTOPOB Miepalinl
FOPHRIX 1I0POJ Pa3pPyWaioTcs, OCBOGOMTAIOT MIHEPAJbUbIC COMI, a TOCJe)|-
HIE 3QTCM BLINICIAYNBAIOTCA 1 cHocATeA B o3epo. CncremaTiyeckiie nocryue-
HIA 33COJEHHKIX IIOBEPXHOCTHLIX T TPYHTOBHX BOX B 03EP0 CNOcOBGCTBOBAIIN
WAKOMJICHIIO 3auacoB codieil UPOMMUNIGHHOTO 3uauennA, ira Gase KOTOPHIX
ceiirac ma oscpe Opramisopan IIOCTOAHHO HeifcTBylomumii cyandatnmnii npo-
MLICCIL.

Kpowe roro, mopepxuocTusie 11 rpyHTOBEE BOAW B paiioue 03, Jbeiity —
OCHOBNBIE BOAHLIC MCTOYHMKII JJf YAOBIETBOPEHHA XO3AHCTBENULIX norpefuo-
cTelf MecTHOro maceleHus 1 NPOMBIUIEHHHX npexapmaTuii. Hecmorps
Ha BayRHYIO0 POAb 11 3NAaYeHUe 3TUX BOM, MX XmMigeckuil coctas 1o cero npe-
MeHll TOWTU COBEepIIeHHO He N3ydalcd.

Iensio nacroameii paborh, 06YCHNOBIEHHON KaK WHCTO MPAKTIIYECKIMIL
NOTPeSIOCTAMII, TaK JI TEOPETUYCCKEMII COOBPASKEHIAMM, OLIIO — BHIACHNTD
XHMITYECKITiT COCTAB MOBEPXHOCTHRIX I TPYHTOBHIX BOJ T NPOCHELNTH NX
BInanme Ha (GOpMIIPOBaHIIC HACHUNEHULIX PaccoloB 03. OBeiiTw.

IIpu ycranosnemmi XuMn9eckoro cocraBa BOXH TPOU3BOMIIINCE ONIpEJC-
JIeHnA NOHOB — CyAL(ATHOro, XIOPUAHOro, GiKapGOHATIOrO, MarHIrdg, Kajb-
nug n cyxoro ocrarka 1o mpuraroil 8 IOHX AH CCCP smerommxe xmige-
CKOTO auaJnsa. :

Onpenenenne cyan$aTHOro 110HA IPON3BOANIOCH BECOBLIM METONOM; Cyilb-
dar-mon ocammancst B Bupe cynnpara Gapna. [as ompenemenns cynwdar
moma Gpamich Takme KOJMIIMECTBA BOLH, KOTOPHe Ofecnewwsamy 6K HoTyve-
HIre ocapka cyabara Sapus okono 100 mr. NJopmaHsle 1OHB OOPEXETANUCE
no merony Mopa. Pactpop asortuowucioro- cepebpa, ynorpe6aseMuii nias aTnx
onpegexneiuii, 6ot 6muzor ® 0,01 u. [na Turposamma 6Gpamoch oxono 100 r

3‘
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soxel. npporapGonarunie HMONE ONpPeREIINCH TITPOBAHIEM 0,01 u. oot
KIICAOTOI B TNPIHCYTCTBII MCTIVIOBOTO OPAMKEBOro MmmiKaropa. Marmiii-11ox
OmpeNeIATCA OKCHXLLIOJNIHOBEM METOZOM (BCCOBRIM IyTeM). Kanwuirii-1on
ocasRIaJICT B BIJE oKeanaTa; 3aTeM OT(PMILTPOBAHIAIT, THIATENLIO TIPOMEAI-
THIT OKCANAT KANBUNA PACTBOPAJICA M THTPOBAJICS B CCPIOKICION cpefe
0,01 u. pactpopom nepmauranarta uartpms. [Ipir onperemenin GuxapGouar-
HLIX HOHOB, NONOB MArHmA I KaJBlUIA TmaBecka BOXm Komebanach, OT 100
mo 200 r.

Cyxoiil ocTaToR OUPERSIANC BLITAPIIBANICM BOALI 1A pofsnoit Game n npo-
cymunamreym ocagra upn 105—120° B reveune 3-—4 wac. O TOCTOAMHOIO
Beca.

Copepsiraimie 1{EIIOMHLIX MCTAJIIOB ONPEAEITANOCH N0 PABHOCTIL.

MOBEPXHOCTHBIE BOALl PAIIOLA 03EPA IBENTLL

B paitoue os. GeiiTi pexir, Pyubi, PONUIKIT COBCPUICULO OTCYTCTBYIOT.
Qciiopuan  popuas aprtepia — p. Mpraim, pacnoyioskenuasa B Fprrimcioi
crenit, maxomres B 400 KM OT 03epa ma BOCTOR It JICGHKUT Ha 30 a mpre, uem
aeprano osepa. Iluramire osepa NPONCXOANT TPENMYNIECTBENNO IOBEPXIHO-
CTHHMIT BOAAMII OT BPCMELHLIX BOXOCTOKOB, CBA3AHMIIX € DRHIIAJEHIICM ATMO-
cepunix ocamkoB (snipieii) 1 NMOCTYIIJIEUNeM BECCUINTX TaBOLKOBMX BOA.
KomiueeTno 0CAnKoBn, BHIAXAOMIIN B TEUENNe TIOma, B CpojuHeM OI3KO
r 279 am. Haubombice KOMIYCCTRO HOBEPXHOCTHLIX BON, TOCTYNAOIINX
[0 GakaM B 03cPo, KaK HaM upimioch wagmomars B 1940 r., mpuxopurcs
[a anpewb If CBI3AI0 C TAMIIICM Ciera, a B OCTAJIbUOE BPeMs CTOKIT Odellb
HeGOoNbILIIC.

Bogut, Tekyltie Becioii uo GajkanM, MeLuee MIIIEPA30BaNk, "M rpyiTo-
poie. Mecriioe macesciiie JCOOIB3YeT JTIH BOALI UIA XO3siicTBeulnIx uamob-
moeTell, ycTpaupas JICKYCCTBGHUBIE BONOGMBI B DACUIMPEIIIbX 9acTax Gaswn.
Taxne BOMOCMLI IIMEIOTCS TIOUTII B KANKAOM CeJICIIIIL.

B wxauccrse IpuMepa, XapaKTEPH3YIOoU[ero XHMHUECKIl CcOCTaB MoBepx-
HOGTHHIX BOJ, MOKIO COCIAThCA 1A NAHILe XIMILIECKOr0 anajisa, fpuse-
nemsie B tabr. 1 (mpo6a Ne 1, asiras u3 Hpnnoro osepa posne Kpacmoropkm,
1 Ne 2, pasras na Cosenoii Gammm B 3—4 mM oT o3epa).

Ha cpemueil Teppace BOXBI, CTeKaioulne 110 gonpmM GanKaM, OCTalOTCA
8 ryBOKMX BEMONUAX (AMAX) B TEUENNe IOUTI BCErO JjleTa I, Kai IoKazal
XUMITISCKIIT amamia, NPl ICHAPEUNT KONUEHTPHPYIOTCHA, OCTHIASl CyMMbl
comeit 8,48% (cm. Ta6m. 1, mpobm 3, 4, 5

Cpapiemie TAHULIX XUMHIYECKOrO anajisa NMOBepPXHOCTIHX BOJ 1f JeTirx
paccoion osepa (cm. Tabi. 1, puc. 1) mmmocrpupyer ma XIMMUECKOIl jpa-
TpavMMe MOPABUTETHHYI0 3AKOLOMEPHOCTh IBMENenHs COmepPIralisI HCO,',
Mg~, Ca”™ B B3aBHCHMOCTI OT CYMMEL cozieit. 3aBICHMOCTb, IpAMOIHCIimasn
ITA 9THX JIOHOB, XaPAKTEPI3yeT TeHETIYECKYI0 CBA3L 3aCONICHHOCTH 10BepX-
HOCTHHIX TPYHTOBHIX BOJ, II PaccoyioB 03epa.

Dra OJHOPONHOCT, W HOCTOSHCTBO B OTHONIEHHN KOMIOHENTOB XMiMHdYe-
CKOTO COCTABA BOJ T Paccoion yOe:KmaloT Hac B TOM, UTO COJM B 0O3epe HaKam-
JIOBAIOTCSI BCEIEIO BCIAEACTBHE BHIMICAAUMBAHHA HMX H3 OKPY/KalOMHX TIPY-
TOBEIX IIOPOJ, OCOJIOHEHHHX B PE3yJIbTATE XHMHYECKOTO PasPymeHIS TOpUhLX
IOPOJ IT MPOIECCOB MOYIB00GPasOBARMA. Orxionele 0T 3aKOHOMEPIOTro MOJIO-
sxeHIA Ha MOHHO-KOHHeRTpaumomHoi puarpamme Cl” n SO,"" rpna ormenbusix
o6pasmoB paccoson HabiiofaeTcA JIMMB B TeX CIyYaax, KOIga AME0TCs
Hanomo peswkoe pasGaBiiemme W BHJeIeHHe Mypabminra, Kak 9TO 300
B 1940 r. '
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H. I'. Jpyscunun

a Ty AIRE SO

-

PasGanieuie paccosioB MOBCPXHOCTHLIMII BoAai B 03. dbeiiTni — penroe
sIRJICIIe, 11 OO HAGMIONACTCS ML B FOJKl 0COTOro MOBLILCHIA o6ureii BIaMs-
wocti. B mactosmuii nepuon (1947—1949 rr.) 3anamman Cnbupsb uepeixunact
BpeMenuoe yBiaaskuenne, i B ozepe uabnionacrea cunnuoe pasGanmenne pac-
€OIOB MOBEPXHOCTHLIMII BOJAMII, BCJIGACTBNE 4OrO KOHLEUTPAmNsa pPAmLl CHit-

Edcrs T gL EEa Y

Mg
HCO3
Lo~

S
>
3
I

Y,
)
-0

T

2q

Z coney

Pic. 1. Houno-kouncHTpaninonRaA XNArpPaMMa TOBEDXHOCTHHIX BOK paiona 03, JOeiiTe

anmach 10 8—12%. us Toro wrodnt mpir uavapulciica SKCNIyaTauHI o3epa
pana me TOTCPsANA LGHHOCTI T JIMCJA IOBLUICHIYIO KOMUGHTPAIIIO CcOoMcH
1m0 17—20% 1eoBXORMMO CPOYIIO TPOLECTI PN MCPOIPILATHIT, TIpenyIpe-
JKEAIONUTX  TIeReNnaTeabroe pasfapieniie PAansl  TTOBEPXIIOCTHGLIMIT  BOLAMI.
Ot 13 [efiCTBeHNX 1T OeCCIOPHLIX CPERCTB GOPBOK C BPeMEHULIMI, pas-
BaBTeANAMII PAcCOIOB MOMKET OBITH peryiuiponaiiie BOTHOTO PeKMMa 03epa
TP TOMONI TJIOTHH, COOPY/KeHHBIX Ha Gompmux 6amkax (Comamoft, Tpm-
Moperoit, AMpe H Ip.) LIS OTPANIYUENTA CTOKA TAJKIX BOX B 03€pO.

TPYIITOBBIE BOJBI

Bropoil 13 OCHOBHMX WHCTOYHITKOB BONHOTO H MHHEDPAJIBHOILO NHTANNS
osepa — 3TO IPYHTORble Boxsl. IIpumepsirBasck reoMOpPHOIOrAIECKAN 0CO-
Gemmocreit paifoHa, TPeNCTABAEHHLIX KOJIBIIEBEIM BO3DHNICHMEM, PABLIHHEIM
DaTO, OKPYIRAIOMIIM BCe 03ep0, CPefEeil I 03epHOI TeppacaMm, PaccMOTPIIM
OCOJIOHEHNE II XIMHYECKNIT cOCTaB FPYHTOBHIX BOJ COOTBETCTBEHHO KamIOMy
reoMop®oIOrIeCKOMY 97eMEeHTY B OTHETbHOCTH.




4

K eudpoxumuuecroli zapasmepucmure 808 paiiona osepa Ibeiimu

TPYUTOBBLIE BOAHl KOJLIEBOI'O BO3BLUHEHIA

B roanuenom Boapuimenii 03, IGeiiThl yCTaHOBACHO ABA DOJOHOCHKIX [OPII-
sonta. [leppuiii Bojonocustl ropi3oNT — BEPXOBOKA — OTMcuCH ha riyGie
5—12 M II pacHONOKEH 1IPCHMYHIECTBEHHO B GYPLIX CYIMIHKAX I CePhX IVIif-
itax. Boma aroro ropirzonta B JeTHee BpeMs HAGMIONAETCA TONLKO NPl 130k-
TOULOM BHIDAJEHIII OCAAKOB, 4 BECHOIl CONCPIKITCA B IPaBITAIlIIOHIOM GO-
crosmu, Bropoit pogouocuull ropisont BekpuiBacres na rayoine 20—30 M
[OJ{ MJIACTOM IJIOTHOIL Cepoil TJIMHEL I HAXOJNTCA B OCHOBLOM B CEephlX Kbap-
neshix mecrax (rperinuubsix). A. A, opodees [1], nceirenyn B 1936 r. nomm
BTOPOro rOpI30HTA, YKA3LIBAET, YTO OHII CJADO MINICPAI30Balibl, ¢ XCOUTOM
48 n/q. MecTuoe nacenemie NpUMEISICT 3TI BO}L I MUTLA 11 APYLHX XO3fii-
CTBEHHLIX TIOTpebnocTeil.

BojonocHocts 060uX ropi3ouTon I1f KauecTBO BOAL XOPOUIO MOKIO 11pO-
CIEMITh O KOJIOAIaM B NOCEIKAX, PACHOJOKeHNLIX BOKPYT odepa. my6uua
wononues xonebnerca or 20 xo 32 a. [IpoGur 113 pasunx KOMOZUEB, cobpaii-
'HBIC HAMI B KOLIE aBrycra IIpPi KPYroBoMm 00mesie osepa, Ounir obpadoraiinl,
1l [anuble OpencTapiesn B Tabn. 2 mw puc. 2—4.

Tabununna 2

Xumityeckuii  cocrans CPYHTORKIX BOJ KOILUCBOIO BO3BLINICII,
oTo0panuLIX U3 KONOMICH, PACHONO:KCNNULIX HOKPYT 03. dbeiiTn

Nt npoOni Jt MECTO B3ATHA

1 | 2 3 i 5 6 7
nep. aep. ep. 'oa-[ep. Raun-| 1onxos tene- -
Keeunen- | H.-lla- |® Peuna, TOHOBKA, [¢lllnpokan né’;ﬁi leoc&e_ f;fg’pcﬁg’,‘,‘
Oupesneneiune ke, | PUULILY, |nger, Geper| IOT0-BOCT. | CTeNiby, |aay 'ﬁepcr aai. Geper
ces. Geper (BOCT.Geper oeper mum.Geperg .

yaeabntinit nec
1,007 | 1,008 | 1,005 | 1,00 | 1,006 | 1006 | 1,008

Houuntii cocran, sec. 9,

cl 0,025 0,038 0,0096 0,012 0,014 0,031

S0” 0,060 | 0,078 0,019 0,011 0,020 | 0,079

HCOy' 0,054 0,064 0,028 | 0,041 0,034 0,036

Mg 0,0036 0,014 0,002 0,003 0,0024 0,014

Ca" 0,025 0,015 0,013 | 0011 0,0054 | 0,028
-Cyxoii ocraToK 0,15 0,20 0,055 0,071 0,20

Xaopuuii roafuinent

Y coneil

—a 6,5 7.9 6,7
%i: 1,0 1,1
2 léi::og' 11
%TE; 0,1 0,2

Ca” . -
o 0,7 0,2 0,4

Havanbuwiy myEKTOM npnm Kpyrosom o6besme osepa ycioBHO Gmia mpu-
mara mepesun HcembenKa, pacmomoxteHHasd Ha CeBePHOI CTOpPOHE 03epa,

S e e 1y
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40 1. I dpyascunun

0T KOTOPOit 10 9acopoil cTpesiie GLUT coBepuiCH KOJMBIEBOil MapwpyT 1o ac-
pepnsmy: Hopo-Ilapnuuao (wa BOCTOR OT ozepa), 'soamenka (ua 10r0-BOCTOR),.
Kamntonosxa (ua 1or), KepeBail (ia 1oro-sanajn), Ipumopckan (wa 3anap).
Bee ami nacesmeNHEe MYHKTH HAXONATCA 1@ KONbIEBOM BO3BEILCHINL I yia-
stenst oT o3scpa ua paccrosmnme 3—6 M. Konxo3 «llInpokas cTenby pacmo-
noen B 15 1y K tory ot ozepa. Coiocrapieniue PesyJibTaTOB XIMINECKOro
amajn3a BOJ YKAa3hBAaeT Ha IGPeMeuHylo KOHUeuTPallio comeit (radm. 2).
Cymma codeii xomeGmercst ot 0,05 no 0,5%, mpieM cyXoif 0CTATOKR UANGOIL-
{meit DOJILYMIE! OTMedell B BOAAX BOCTOUHOIL 1r 3aHafuOii CTOPOML. O6uiee npe-
cTapieHIIe O CTEMeIIl 13MEHCHIIS KouLenTpanuii coseil it HOHOB B IPYHTOBLIX

Gyzod  ocmamok

| s e g —

ik

)

o e e e g e s s

a1
—==—0(g"

‘ S Mg

A 24 8 . A%

N S i

Pic. 2. CxeMaTHueckoe H3MeHelille KOUIenTpanuir eoneil B BOJAX
- KONBIEBOPO BO3IBLIMEHIST

BOJAX HArJIAAUO NOKA3hbiBaeT CXEeMAaTHYecKaf MIarpasMMa (puc. 2). Uz
IAarpaMMBl BUAHO, YTO TPM [BIGKEHLIl OT HAEepenuIr Kceunepxn po Hoso-
[apnusno HadmogaeTca MOBEIIEIE wonmenrpatii coneii go 0,20% i coor-
percTBenno Bospacraer comep:kamme Cl, SOZ,HCO; n Mg~ 3a nemmove-
amey Ca’'-Tona, KOJITYECTBO KOTOPOrOo Tajmaer. YMeublieHie COfepIKaHIUA
B BOJaX IOHOB KANBOUA, BIJIIMO, MOKET OLITh OGBACHEHO CBASLIBAINIEM
KaJTLLIA B HepPacTBOPIMEIE KapGOHATHEIE COJII, BCJIEACTBLE PeaKUl B3aiMo-
~JeHCTBOA MEMAY YIVIERUCHBIMIL 1f- CEPHORIUCILIMIL I XIOPICTHIMI COTAMIT.
J10 mpemoNOieNe O BGHIEJNeHINt KAJbUIA B 0CajoKk B Buje rap6oHaTOB
xopomo cormacyeres ¢ o6pasopamireM GOIBHIOro KOJHUECTDA II3BECTKOBO-
MepresIICTEX BRITIOUeHN i B TPYHTOBHIX TOPORAX I NOBGLIIEHIEINM CONEDHA-
Hreym Kap6omaTon B IOYBAX paiiona 03. JOMTH, OTMEeUeHHHIX HAMII B 1933 . [1]
u mpu Gypomsix pagorax B 1937 r. IL II. Mapumewmm {2}, )
Ha ywacrie mexnuy Hopo-I[apnupiEo m T'nosenkoif B rPYUTOBBIX BO#AX
HabmiomaeTc YMeHbImeHnme cogepianma comeil (3 comeli 0,07%). Pafior

Declassified in Part - Sanitized Copy Approved for Release 2013/01/22 : CIA-RDP81-01043R001500050004-2



» ‘

DP81-01043R001500050004-2

o F coner

Pnc. 3. J{uarpaMma BOJ KOJIBLEBOTO BO3DHILEHIIS
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Anguabrd  Aosppuiyuenm
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Mg~
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Pnc. 4. Xnopmsle roadduumentsl 11 cyMMa coseli B pogax
; KOMBLIEBOr0 BO3BHIIERNSA

na. I'pospenkn u Hepebas xapawTepnayerc TOCTOAHCTBOM XHUMHYECKOroO:
cocrana rpyuronoit Bomsl. Ot 1. KepeGas mo m. IIpmvopcroit onsaTs Habio-
IaeTca HapacTaHmume KOHIEGHTPAUNM coideil B 2 pasa m Goipme, a It flepeBHe-
Kcenpenre — noumkenne. Tarkoge H3MeHellle COfepsKaHlAd MIHEPaNbHEIX

Declassified in Part - Sanitized Copy Approved for Release 2013/01/22 : CIA-RDP81- ' 043R001500050004-2



42 H. I'. Ipyscunun

conefi B rpPyHTOBLIX BOXAX MOAeET OuTb OOBACHEHO Pa3MNUION CT!HCHBIO
3ACOMEHHOCTH IUIHOIMEHOBRIX OTMO;KEeNNII Ha 9THX YUaCTKAX.

HaMenenne KOHOEUTpPAIMILi COJMeii 3aBICHT Taiike OT ychaonnii upowmxe—
HIIA BOJ B I'PYHTAX I COIPHKOCHOBEHNS ¢ pacTBopinbiMit coysur. [lo Bue-
HeMy peane]y BOCTOUHAA 1 BAmagias CTOPOMH NMEIOT B OTOM OTMOIUCHIIN
6omee GrMarompiITALE YCIOBIA: pamnnuu.m penbed, sanpManiil 3uavu-
TEeNBUYIO II7I0m[ajb, TOYTH Henspesaunnlii famkaMi, ¢ 0OYeHh HOAOCNMU CKIIO-
HAMT K 03epy, 4T0 06ecreqiBacT aaMel/IeHHOC TeUCHIIC MPYIroRMX BORK It NPO-
HOMANTETLUOCTD CONPIKOCHOBEUNA BOAL C 3ACONCHHLIMIT VHACTRAMII TILO-
mena, crocoGCTBYA TeM CaMBIM XOpPOWICMY BHIICHAWMIBAHING cOMeil 113 rpyH-
TOBHIX TOPOLX.

[lepexoma K paccMOTPeHINO JMAHHGIX XHMUYECKOrO anafiida TPYHTOLLIX
BOJI, ciefyeT OTMETHTb, YTO, KAaK IPaBUJO, B BOAAX ¢ cyMMoii cojcil Meunime
0,10% ornocnTennbIo GOMBILII HPONCUT IPAXONNUTCA Ha COMIE Ca(1CO,).,
Mg(IICO ). 1t NaFHCO,, cosepacamie koTopuix wonedieres ot 44,7 no 61, 1%.
I’\'oxmerrrpamm cy'n,(ba'ron nasmeusercs or 16,7 no 31,6%, a xymopuuon —
ot 14,7 so 24,5% . BB mopax ¢ cymoii comeil, panuoii O,ZO%, GONBLILYIO YaCTh
COCTARIIOT cym)(ba'rm (40,4—51,5%), xaopummt roneGmiorcsa B npefenax
or 25,2 no 25,7%, a ocrannume 23,3—33,9% npuxomarca ua xapGouatinie
coms.

Masenetie 1OMAO-KONUENTPAIUIOHILIX (I Xyopnnx Koafidnuuenros, n 3a-
BICHMOCTIl OT KOROGHTPALtI COJEll, BechMa HArIMIHO IIIAIOCTPIPYET 3aKo-

" ’ .
HoOMepnoe n3meneHne coxepkanua b {sogax yronon: Cl', SO, HCO,, Mg

L

.. B " .
u Ca” (puc. 3 u 4). Ina nomos Cl', SO, u Mg™ samncnmocts upamo-

mueitraa  (puc. 3) 1 HCXOMNT 13 OAUOIl HyJIEBOii TOYKI AUACPAMMEL
910 yKasmipaer Ha ONNOPOLHOCTL IIpolecca OGOrauieHIIA TPYHTOBBIX BOX
coaayi, 06PA30BAIILIMII YKA3AHHLIMI Bblle HOHAMIf, CBA3AHHOrO C BEIMEI-

BalllleM COJleif N3 3aconeHuslX TpyHToBEIX Mopox. Jlnunu maa Ca™ n HCO'3
OT 9TOli 1IPAMOJINLEIHOCTI OTRIIOHAIOTCA, BCIENCTBIE NEOANHAKOBOIL KoMe H-
rpannir HCO, B rpysTOBON BOZe I MACTNYIOrO BHULGTCHIA KANLUNA B Oca-
moK B Bige wapGomaTa UM CBA3LIBAINA €rO B ITOYBEHHEI} KOMIUIEKC. ITH
anmm, Xapaxkrepuayiougie nosenenmne nowos Ca” n HCOg, yxmousorca

PP P S PR SR i R

or mpaMonuHelimoro ayva, npnémpkasch K ocit abelicc I yKasspaa ia
yMeHbinenne KOHUCHTPAUMU OTHX [OHOB C BO3pAcTauileM CyMMbl coieil.
Taxan ke 3aKOHOMEPUOCTH NHafilofaerTcs B PACHOIOKEHINT IrypaTHBHLIX

o X
Toyexk HMa puarpasmme (puc. 4), cpasniBaiowieil XJOpHLe KOIQGUIHEHTL T
2

i cymmy comeif, X B [JaHHOM CJydac COOTBETCTBYCT COREPIKAMIIO OJ{LIOro

A Mg® SOy
ua momos: Mg, Ca”, SO u HCO.. Xaopuste koapdumientit 2
g i 3 I Cl,

DA TOfaBIANier0 GOMbUIRHCTBA HPOG LOZBI KONEONIOTCH B OYeHb HeB6OoJb-
OIIX Tpejienax.

"

M
Beamanun %%— roune6moress B npegerax or 0,1 g0 0,3, a E—lz—l'-—-n -

repsaze or 0,7 go 1,2. ®urypaTiBHbie TOIKI AAA ITUX Koarbtpuunemon pac-
[ONAaraloTCA Ha XUMMYECKOil urarpaMme NOYTH [0 NPAMOIl JrHm, mpyuied
HO9TH mapaj/viedasHO ocu afeumce (puc. 4) m yKaswBalonleil ma ORUHAKO-

e ey

. "
BHe cooTHOmeHus aTux cocrasamomnx (Mg”, SO, u Cl) npu suugenaun-
DaHnn cosiell U3 OJIOLEHOBRIX OTJIOMKEMIH.

P N R,
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2HCO ;

R Ca” 3
Kpiusue, xapakrtepusyomie o e 1IMeIOT HanpasieHle, OTJHY-

HOe OT JIHifI XJOPHRIX KoadmniunentoB Maruis It cyabpara. [ToBmmmomy,
na cremenb xoumenrpanun nowos Ca” 11 HCO, pansior ne TONBKO BhImeNa-

ynpaHie It BeIMbIBAHIE COJIEt (13 3ACONMEHMERIX IPYHTOBLIN HDOPOX, HO TAKIKC
I NpomeCcchl NOMOMIITH3AUMI TOYB, CBA3KLIBAIONTUE YTICKUCIOTY I KalabUui
X conei
Clsg
B X H3MeHCHIN HaGmomaloTca caemylomnie saroxHoMeprocti: 1) yem yexsnie
cymMa comeii, Tom Gombime BennyisHa xnopmoro koaddiunenta, nrade ronops,
ApyY BO3pacTaUMIl KOHUENTpauuii coneii B Bpome HaodmonaeTcst OTHOCNTENLHO
fonbwee MOBKILEIIIE COJEPKALNA Xa0Pa M0 CPaBUeHI0 C YBeANYeHIIeM [[OHOB
Maruis, cyinpaTta, KaJbLNA 3 Kapdomata; 2) WIA KOHNCHTPAIULL € CYMMOi
X comeit
c;
pannoii 0,20%, roadduient vagaer o 6,7—6,4.

B HepacTpopuMbie comr. XJopusie koagduunentn He 110CTOAHHH,

coneii, pannoii 0,05%, sennanna oxomir xo 8,3, a mpu I couei,

I'PYHTOBLIE BOXBI CPEIHEN TEPPACBL

Ha Teppuropin cpejiieii teppachi, Kak I B KOJLICBOM BO3BLINIEHILI,
YCTAHORJICHO HAJItUIe MBYX BOJOHOCHWX ropinsomtos. Bepxunii ropnsour —
THNA BepPXOBOJKI — BCTpeuacTesa ua raybune 2—35 M oT mopepxuoctit. Bombt
BTOr0 TOPH30HTA 3ajieraloT B cylecsX I CePHX CYMINHKAX, GeaHamopin,

TaG6nnna 3
Numuuecknii cocran rpynToBMX BOX cpeRueii 1 03epnoii Teppac

O3zepnan reppaca

N oo CGpeauinit Teppaca Gacceftu oaepa
E

BoxL

npoGa tt,, upoGa 12, [ upoba 13,
Onpeneneunn npoGa 4 npoGa 6 | nmpoGa 9 | npoba 10 rnfzcmv. rns. CHB. rns. CcKB.
™M M M

{iounuit cocras, Bec. %

]
0050 | 0015 | o011 | 0,021 1025 | 1032
0,047 | 0014 | 0009 | 0013 2,01 1,69
00074 | 0,0056 | 0,0017 | 0,0026 0,12 0,43
00031 | 0,0012 | 0,008 | 0,0012 =z -
00041 | 0,00i1 | 0,0010 | 0,0009 - —

Xstopupie 1kos{iumnents
3,00

0,41

0,15
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44 H. I'. Jpyocunun

IIMeIOT ropbKo-cosonopathii kyc. BTopoii Bomouocuulii ropusont cpepuei
Teppack BekphiBaercsa na riy6mme 7—I12 M B IeCYaHBIX CYrIUMHKAX I CEPHIX
rJIUax, COePIKAMINY BRIIOUCHIIA N3BCCTKOBO-MEPTeMICTHX Konxperit. Bopu
3TOr0 TOPI30LTA TIMEIOT Hamop, moxogauwii no 6 M, omm craboconowopaToro
pryca. B samajuoif gacTi 03epa rpaurisl MEscAy OGOIMII rOPIBONTAMI HOUTH
cIBAIOTCA. BoAnI IOAXOAAT K QHEBHOIl nmopepXHOCTN, 06pasysa cBOEOGPa3HyIo
3260JI0MEHHOCTD, HOKPHTYIO TycToii 3apocaslo Kamama (1,5—2,5 ¥ shicoroii).

XinMiruecKnil cocrap TPYHTOBBIX BOJ| cpefiieil Teppacnl NMpCACTaBaen mau-
uniMi Tabu. 3, momyuwenmsiMit opr Gyposuix paGorax [2]. B uemax manGomee
yROBHOro cpaplenma 3T JAaUHEe NePeculTaHsl HaMII Ha BecOBble IPOLENTH
11 ¢BAzalm B coorpercTylomue codiut. IIpn  rpadmueckom m3o6pacenin

q7

7

. 4z
—>— X coney

Puc. 5. Mouno-xKonuenTpamionnasa giuarpaMma rpyHTORBIX BOD
cpenHelt Teppacot

ke e BN e e it L o

Pe3YABTATOB XUMHYECKOTO Aauajli3a IPYUTOBHX BOJI CPERHeil Teppachkl MBI Ha
XTMIYecKOlT fuarpaMMe HabiomaeM Te iKe CaMbIe 3aIK0IOMEepPIOCTI, YTO U AJiA
IPYHTOBLIX BOJ KOIbLEBoro Bpoapmmeuns (pnc. 5). Touxm pacmosaraiorcs
o TPAMONMUEHOMy Jydy, yKashiBad Ha OMIIUAKOBLIi UPOINecc BAINENAYd-
BaHOA COJIeil 113 3aCOJIENUBIX TUTIONENOBHX 11 OCAOMHEIX OTIONeNDii cpenHeit
Teppacnl. XapawTepuan OCOGEHIIOCTH TPYNTOBLIX BON Cpemueil Teppach —

07 Mg" Ca”
L' Cl’ Ch

IICKIIOUNTENBHOE TIOCTOMICTRO XJIOPULIX  KOd(NNHEenTosn
2HCOy, . .
" T . ]’IBIISMOHHOCTL 9THX OTHOWICHII{ YKa3niBaer la HenPCPLIBULIN
2
o s . . "
0 OPOmOPINOHANLELHI POCT HII yMedwimerure woHon Mg, Ca”, SO,l n

r . ’
HCO, no ormoweunio k xyop-nonmy. Hommenrpaums monos Ca™ u HCO,4

He IperepoeBacT TaRMX us;\reneﬂuﬁ, KAk B BOHaX KOJbUEBOTO BO3BhIOICHUA.
BOlII)I CpClIHCii TCppackl coacpKaT OTHOCHTENLHO BOJIBIIICe KOJINYeCTBO XJ10p-

"
imoma, yem monos SO, m HCO;. Taroe waveseEue B COOTHONEHIH XJOp-
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K 2udpozumuneckoii zapakmepucmure 800 paiiona osepa Ibettmsi 45

moHa OGBLACHACTCA BIMAHIEM U3 COCTAB IPYHTOBKX BOJ XJIODOAHRIX Pacconon
03epa, UPOMIKAIONIX MOCPENCTROM (IALTPALIT B GCPEronsle 30HEI,

IPYHTOBBIE BOALI O3EPHON ,'fEPPACbI I{ BACCEIIA O3EPA

B cpemieit wacTn ozepa B NOACTIIAIONIIX CYTJIMHKAX, COMEPIRAUIN KBAp-
neBwe Meckn u rpapmif, ma ray6mue 7—9 M BETpeueH BOKOLOCHDIT FOPH3OHT
¢ naunopom Bomst mo 9 M. Yposeus soxnt ycramapimnpaeres 0,3 M y i0:x1oro
Gepera 1t 2,3 a y cepepHOro. 3opsl CIFIBHO MIIHCPAJIN30BAUL, KOHIEHTPALNA
coseit xomeGnercs or 3,64 xo 20,10%, B TO Bpema Kaxk cysmya coneit paccona
ozepa papna 27—31%. XapaxrepucTika XIMUIUeCKOro COCTaBa ITHX BOX
npnnexena b ta6n. 3 [1]. Comepskanne Marmma I KaJLUIA He ONPENCIAIOCH.
I3 Tabsrinygsl B0, 9T0 MilLePaii3aryisa Box ¢ rIy6iuoii 3HaYNTeILHO Naaer.
[Tapeine xoOHMENTPALMI COJEH ¢ raAyOonuoii B PPYHTOBHIX BOJAX, BIUMO,
CIIGyeT OTHCCTI 32 CYET yMeHbwenna QuiabTPALIT panul B INDKHIE, NMOJCT-
Jalonye ropH3oHTLl Aia 03epa.

Uro wacaerea Box, nmelominx xounentpamiio po 20% coneii, To mocaen-
usAg MO;KeT OLITH MCCKOJLKO 3aphluicHa, TAK Kak Oypelile NPOM3BONIIIOCH
nox cioem panst 0,5 M; cieyonaTensno, He ICKIIOYEHA BO3MOKIUIOCTL YACTNI-
TOTO CMEIITBAIIIA FPYHTOBOIl BOXLI ¢ paccoJaMir 03epa.

BBIBOJBI

1. Ocuopuoe pojocnauienire b paiione 03. JGeiiTsl npecHoil BOROIT A
XO3giicTBeHHMX N TOXHUNYECKUX HY/KE MOMCT ORThL OCYIIECTBIICHO 33 CHeT
rPYHUTOBLIX BOX (113 KOJIOALCB) 1t TIOBEPXHOCTHLIX BOR, 1ICKYCCTBEHNBIX BO-
IOEMOB.

2. ITo xiidecKoMy COCTaBy TNOBEPXNOCTHHIE I IPYUTOBHIE BOJLLI BechMa

pasuoobpasus KaK MO COXePIKAaNuI0 pasumx coseil, Tak It obmeit xoueurpa-
wing mx. IIpeo6iagaionyimir CoMsAMI B OTIX BOXAX MPIL OBBHIMIEHII MITHepa-
AN3AMINL ABJSIOTCS XJIOPIILT 11 cyib(arn HaTpus.

3. Muuepanbuoe It BOAHOE IIITAHIIE 03€Pa OCYMECTBINAETCH TOABKO I'DYH-
TOBLIMIT BOXAMN II MEPIUOMITYECKI, BO BpeMs Brajeuns arMocPepHux ocai-
KOB II BecHoii, nopepXuocTHbMIl BogaMit. J[aHEre QI3UKO-XIMIICCKHX AHa-
rpaMM II COHNOCTABJICHMC XIMIIUECKOI'0 COCTABA IOBEPXHOCTHBIX, IPYHTOBRIX
BOJ 1I PAcCOJIOB 03epa C OUEBIIOIl YGeMITEeNBIOCThIO NMOKA3aII X reHeT-
YecKyl0 CBA3bL Il NO3BOJILIIL YCTANOBIITHE, YTO OCOJIOHEHIe O3epa BCeIelo
CBA3aHO € ITPONECCOM KOHUEHTPUPOBANIA PACCOTIOB I BHILIEIAUNBAHMA O3
IWINOLENOBKYX OTJIOMELT coeil, 00pA30BABIINXCA B OKPY/KAIOMUX KOMTI-
NEHTANBLULIX TOJIIAX, IPI BEIBETPIIBAHUI CHECEHHBIX MHHEDAJNOoB il nponeccax
no4yBoo6pPa3OBAHIIA.

4. B mensx obecmedeuus DPOMHIIIICHHLIX KOMUEHTpamuii cosell B pacco-
Jnax mpn HaGmiomaiomeMmca pasbaBieHIT pPamsl 3a IOCHELUHE COHEI (1947—
1949) tpeGyerca cpounoe mNpoBefenue MePONpuATHil MO peryIHPOBAaLHIO
CTOKA NOBEPXHOCTHHIX BOX B 03ePO TIPH IOMOIIII COOPY?KCHIA HCKYCCTBEHHHIX
IIOTHH B Kpymnuix Gamwax (Ampe, Comamoir 1 rp.).

JlaGoparopns nepexnchnx coepnuennit AH CCCP
Mockna

JTHUTEPATVYPA

L. M. I IO pysxiuu s, Ou3nKO-XHMIYECKOE 1CCHeOBaLNne i NPOMBILUICHIIO OLBOC-
uuse cyiasdarmoro o3. Ibeiirer. M., 1946. — Cyasarnoe 03. dbeiirer. C6. Cynndar
marpnss CCCP, M.—JI., Mam-po AH CCCP, 1946.

2. M. O Mapunucxrui. O nepcmexrnbax o3. 3Geiiter. Becruni 3CI'PT, Hobo-
cnbupexk, 1937, 2, 76—83.
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AKAJLEMUA HAYK CCCP

THOPOXUMHUYECKH H WMHCTHUTYT (lopouepracci)
THAPOXHMIIUECKRHE MATEPMAJBI, Tom XX

M. 1. TOJOBKOB

0 THUAPOXHMHM NPHPOMLIBLIX JIBJOB

IIpipognbie AL — 9TO TDEPAGE COCTOAIIE BOA PABINULAIX KaTeropiii;
OTCIONA MOHATHO IX IIIPOKOe PACHPOCTPANeHIC Ile TONBKO Ira 3emie, 1o
n (IPENTOIOKNTENBAO) A APYrHX Ianerax. JOCTATOWHO OTMETATH KO-
9ecTBO MOCTOSMILIX (KPYTIOrOANIGUKX) JIBAOB, 13 KOTOPHIX JIG[HIKODME
noxpuipaior Goxee 3% [1], a mousemmo-rpymronsie JIbALI oGmacreil Bewmoil
mepainotit npumepuo 20% peeii cyw [2). [Tocnenuue Tonsro B CCCP saumn-
MAIOT GOMBYIO IUIOMAAL 1 COCTABIAIOT 3UAUNTEABNLIT HPONENT Beeil Teppis-
topit [3]. Kpome Toro, orpomunie mromanu Ceneploro it IOsxuoro Jleponit-
TLIX OKEeamoB B3aHAThl CKONJEHNFIMII HEMOABIKHOrO I TOABIBKHOILO JIBJA,
9ACTHIO 3EMIOr0 (NPECHOro), a 4YacTblo MOPCKOro (COJICHOTO) IPOICXONtIe-
mia [1]. Haxomet, B yMePelHBX Il IOJIAPHHX CTPAUaX BOARL CYIIN MOKPLI-
BAIOTCH YACTHIO BPEMCHILLIM, YACTHIO YCTOIiWIIBLIM JIBIOM, @ 3eMias nobepx-
HOCTL TOKPHLIBACTCSA UACTHIO BPEMENILIM, WYACTHIO YCTONTWMBAIM  CHEMKHBIM
TOKPOBOM.

IIpu TaxoM PacHpOCTPAIEIH TBEPHOE COCTOAUIE BOALL lie MOIKET He OKa-
aBlBaTh cHenn(uIeckoro BIIHIA HA JKI3UL Semnu. B melicTBUTEIBLUIOCTIH
5TO DANAHIE OrPOMUO I BechMa pasmoofpasio. Tax, reooramu ycTauonieno
CYDICCTBENIOe BIiAule JLAOB A H3Menenue Jka 3eMUOii IOBEPXUOCTI B Te-
gemlie IOUTII BCeit ee TIeoJOTHYECcKOil IHCTOPINI. 9TOMY CHOCOGCTBOBAJNO TO
06¢TOATENLCTBO, WTO Hamla mJlanera Iia TPOTAKENII 1,5—2,5 mapp. zer
cpoero cymecrpopauns [1] Gonee mecATH pas mepeKuBaza Tak HasnBaeMble
JENHIKOBHE JMOXI, T. €. OOJefeneBaja 1I JIOKPHIBATACh Ha alaTHTeNbUOi
qacTIr CBOEl NOBEPXHOCTI MOLIHBIM (B HECKOJILKO JECATKOD 1t COTeH MeTpOB)
csroeM abmoB [4].

Hurepecno OTMETITh, 9TO B TO BPeMfA, KAK HOYTH BCe pasioobpasine
Hay49HSIE TONOTE3LI 1 TEOPTT O MPOMCXOMKICHHIT 3eMan CXOOATCA Ha HpU3Ha-
M X0TA 65l OFHOr0 TOJOKEHIA O PACIVIABIIEHHOM COCTOAHAI ee B TOIL J1Iu
HHOII CTENemN 1 B TOT MJIIHM IHOH TePIOX CYyN[eCTBOBAHM, MHOIOYNCIEHILIE
FIIOTE3sl 0 MPUYIIAX TepIOUYecKIX OJeNeUeHIil 3eMIIOro napa Ao Cix mop
He maloT 6ojee I MeHee OJNHO3HAYUOrO OOLACHENHs AANIOMY SBJELIO
¥ HOCAT TMOpOIl caMEli mpoTiBOpewnpHii xapaxtep [4]. Vixe aTo momoikenmie
yKasEpaeT Ha TO, UTO Hajieoreorpafigecras MCTOPMA TBEPHBIX ¢as mpupon-
HOIT BOxB! paspaboTaHa Halero e JAOCTATOYHO.

TloBUTNMOMY, TAKOE COCTOAHIE NAHIOrO BOmpOca OOYCIOBIEHO OTYACTH
TeM, WIO JIeH, ABILIACH ORMMM U3 Haubolee PACIPOCTPAHEHILIX TEJ IPHPONH,
ocTaeTcsl B TO JKE BpeMs HalMeHee M3YUeHHbIM (C TOUKU 3PEHHsl THAPOXMMIU
1 QUBUKI TBEPOro Tenia), Kak orMeuaer B. 1. Beituepr [5]. B camonm gmene,
O TOCTeHEro BPGMELN CYMTAJIOCh, HANpIMep, YTO JbIBl pedHLie, 03CpHbie,
MOpCKIe, JIeNHUKOBGIE T TOMY HOfO06HEIe CODBEPOIEHHO OJMIAKOBLL I ITO OTIH-
qIs MX CBA3AHE! JUIb PA3IYHeM MeXaHiuecKnx Briouenmi. B wacrmocrs,
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O 2udpoxusuu npupodnmz avdos 47

MOpPCKRHE Jbjihl CUNTATICH OTIHINAIOUIUMIICS TOTLKO CROCI COJICHOCTHIO, Oia-
rojaps BRIIOUCHIIO MODCKIIX cO:lell; cTpoenle ke TBEPHLIX (a3 BoiW pas-
JIMMHOTO  OPONCNO/RNEMIA  CYNTATOCh HECYNIeCTBEHHBIM I HeXapaKTepHbIM
cpoiicruom [6, 7). Memay Tem npucrammo-nerporpadiueciie meeaenonaisa
06HAPY/KUBAIOT BIONNE OUCBUAHKE OTJNYNA CTPYKTYP JbIa PASIIIYIOTO
reseainca. Tax, peuanoit, osepuniii 11 BooBuie mpecHoBomIBIT Tex ¢ nerporpa-
duueckoii Toukn 3penua oGraxaeT TaK HA3KIBACMOIl HAMLIOMOPPHOIT MILKPO-
cTpyrTypoii (pnc. 1); oreamckuii, Moperoii 1 BoOGuUle Mex COMCHLIX BOJL
XaPaKTEPH3YETCH aJIOTPHOMOPPIIOLT MIKPOCTPYKTY POIi (pite, 2); ABAL CONOMO-
BATHIX BOJL MIMCIOT MIHININOMOPQIYIO MUKPOCTPYKTYPY (pirc. 3); JMbsl JICHHIKO-
Bhle OTNMYAIOTCA KPHCTAJI0-0IACTINCCKIMIT  CTPYKTYpPaMil, B  9acTHOCTH,
rpanoGnacriyeckoii (puc. 4), n T. 1. [S—I10]. Boodue, ecnu rpaduueckn
IIPEICTaBNTL OCHOBNLIC TINAL HeTPOrpadiyecKkoii CTPYKTYPH 110 renctrine-
CKIM KaTeropisaM ropuelX MOPOJ it PACMONOKNTL FAABHCIIMIE BHAL TIPHPOR-
HRIX JIBA08 (peannic, o3eplikie, MOPCKIle, JCAHNKOBLE, HCKONACMbe, A TAIKE
rpax, romonei, cier, uueif, U3MOPO3b, KpPymy, e, 06pasylomuiica mpi
saMeplamr oyl B TpyGax, npn ofiejieleHInn CaMONETOB 1 T. W.) COOTBET-
CTRCHIO MDICYICH MM MIKRPOCTPYKTYDe, OGYCIOBMIRBAGMOIl THAPOXIMITTe-
CKIMIT 1l TCPMOJUTHAMIYECKIMIL  YCAOBHAMI  00pa3onaniusa, TO NOMyMITCH
cheayion@an  uarpaMMa  netporpauuecKux  CTPYRTYD NPHPORULIX  JIBIOB
pasmmnoro renesuca (cM. prueiiny). B pmaumoii crathe mer Bpoamosknocru
NONPOGHO OTICHBATL JTIE CTPYKTYPH, XOTA B IONIOM B Maila [qarpaMMa
COIPOBOIRAACTCA COOTRETCTBYIOIIIM CIOBapeM I ataacoM Muxpodororpaduii
MLROB  KA/KMON  KATCrOPHI; BIPOYCM, NPHBEACHHAR 3ACCH TEPMUHONOLIA
CTPYKTYD InmeeT obuenpuusarnii nerporpaduuecini cyuea [11].

C nerporpaduueckoii TOUKI 3peNIIT BHIBIACMOC HAMI TMONOMKEHIE TIO-
HATHO, & WMEINO: IPUPOJILIE BOALI 06aNAIOT PASINUITRIMIL PIPOX IMITIECKIMIL
CBOIICTRAMN, TAaK KaK, cOriacno axagemuky B. I, Bepuanexomy, onir npencra-
BIMOT c0G0ii pasnnynnie pactpophl [1]. Marropm pannopecis aTix pacTBopos
B PABANYHALLY (II3NKO-TCOrPafiuCCKIIX YCHOBIAX CHAANBAIOTCH TIO-PABLIOMY ;
CIICORATENILIO, Il COOTBCTCTBEHNO BOZHIKalone Tuepane (Gasm, T. e.
ThAbT, TOjKE MOIKIIGI SLITh PA3MUYHLIMIL. DTO PA3NIMUC MPOARIACTCA TPEjie
BCCTO Ha CTPYKTYpe Kak OCHOBUOM cpoiicThe Trepumx das. CTpykrypa ske
obycyopmusaer 1 mpyrne (nsiveckne cpoiictpa: yneanuniii Bec, 9IEKTPO-
TPOBOATIOCTD, MEXAHIYCCKIIC CBOIICTBA 1 Mp. (CJNCAYeT UMETh B BILY, UTO
OTJICATBILIM BURAM MHKPOCTPYKTYP 1 UX TPyNnaM OTBCUAIOT ompefeseHunle
THMRL TEKCTYPBl AILJOB KAk COBOKYMHOCTI! XapaKTEPHKIX RHEUINNX CBOICTS
W PN3UAKOB, CRBAHMLIN € [POCTPALCTBENHLM  B3a1MODPACHONOMKENUTICM
GuanvcerN epmming, 0GHADPY/KHBAGMBIX HIIOrJA HEBOOPY:KeHHEM ri1asoM [8]).

Tawxum obpasoM, rugpoXHMHuUECKIEe OCOBEHHOCTH
TpuUpogHMX BOAm O06ycaOoBAUBAIWT ODpPeEsKAe BCEro
fopmMupopanmme OcHOBHLX CBOHCTD Abga xak ¢ -
SHYeCKU TBEePAOroO TeXa, YTO NOKAWBAIOT LEMOCPCACTBEHliLIE
incciegosauisa, OTo0pasielnkle B IiarpaMMe CTpywtyp (He kacaeMca 3jeeb
BINANNA TePMHYECKAX YCnoBitil, ueMy aBTOD TalllOi CTAaThli MOCBATHI Clie-
Quajipnble NCCAGAOBAHIA)., OTO TMOMO/KCHIC lMeeT OGOMbILOE FEOpeTiideckoe
1 B OCOGENHOCTH mpaKTiveckoe 3uadenme. IMeonurcea yske ceiiwac mammite
UO3BOIAIOT pelwaTh PAN KOHKPETHHIX BOTIPOCOB B Tancoreorpafisu (remesic
RAMEHTINX JILAOB), B JIENOBOM MOpemiaBamiU (IpaBiIbHAfA OUeHKA MeXaHli-
YeCKUX CBOIiCTB Jbpa) i up. [12].

Omuaro monyueumne HaMmi jaHube e SIBAAIOTCA  I5GUEPIRBAIOLLHNMIL,
TaK 1KaK PAR BONPOCOB OCTACTCA elle e BhISICHEHILIM; 3TO Kacaerca B ocoben-
HOCTH TANPONIMNUECKUX TICCJAeAOBaHIii B OTHOMEHI TPHPOAULIX JbROR
Beex wareropuii. Ecnu B3aTs RanGosee usyvyeuHmii B THIPOXEMAYECKOM -
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OTHOWEHI MOPCKOIL JIed, TO OKA/KeTCA, YTO BOIPOC O PacHpeieseH il coteii
B HeMm TpelyeT pana yTouHcHil; MOXANI3M XIHMIIL MOPCKOrO JbJA H3YuCI
cxeMmaTirgecku. Mekgy TeM YyCTaHOBIEHO, YTO MNpouecch (OpMItpoBairia
1t pachOPMIIPOBAHIA JIEXALUOr0 TIOKPOBA B TeX I HIEIX yuacTRax Mopeii
11 OKeaHOB OKA3LIBAIOT CYUICCTBCHHOE BIIAHIC HA IIUIPOXUMIMECCKINT PE/KIM,
MIrparuio nox, Gironporuecest it T. i, B aToM sipsieminT Biyio 3uavenne rujpo-
XIMHIL JIBROB B LHIPOKOM (uianko-reorpadiryeckom MaciutaGe, uto 1r oupe-
HIeJIfICT ee 3HayemHue.

Bce ckasamiioe pnimie ropopnt 0 HEOOXOMIMOCTH ZAJIBHEIIErO Pa3BuTiia
nerporpafiyeckoro I B OCOGCHHOCTII IIAPOXIMIMECCKOr0 N3YMCHI pPagiuii-
HEIX TPIPORHKIX JIBJOB; Aalible, MOMYUCHILIC TaKIM TYTCM, ITO3BOJSIT
NONOIITII K PeIUeHI0 PANAa BAKHEUX HPaKTHUECKIIX BOTPOCOB I, OnTh
MOKeT, IOMOryT YTOUHUIThL 3arafOvHLIC IO CIIX IOP CTPAaHILbl B ICTOPHH
itaweil OJaHETH, CBABAHHLIE C ee NEPUOANTICCKIM ODNCHeHeLeM.,

I'ngpoxuymyecknii RHCTHTYT
Axanemnnn Hayx CCCP
IloBouepracer

JUTEPATYPA

1. B. 1. Bepuapgcxuii. Hcropusn Munepanos semuoii kopul, T. 2. lcropnsa upu-
poausix sox. Ji., 1933.

2. C. 0. Cycanopn. Onameccxan reorpagun CCCP. 3anaxnan Cudnpsn, Bocrounan
Cu6upn, Hansunit Bocrox, Cpemuas Asua. M.—JL., 1947,

.M M. Cysrun ngp. OGwee mepanorobefenne. M.—Jl., 1940.

.C. B. Kanecunung Ob6wasn raxaunomorusa. Ji., 1939,

.B.II. BeituGepr. Jlex M.—JI., 1940.

. M. Efuon aen. llHeTpyruns [na 9KCHCANUNOHNONO H3YUEHUA HCKONACMOIo
aspa. Jl., 1932,

.HMUIL Tepacumos i Ko K. Mapxo s, Jemguukonuli nepuog a Teppuropii
CCCP. Tp. Nu-ta reorpagu AH CCCP, 1939.

.M. II. Tonosxoasn I nerporpadun sega Kapeworo smopa. Tp. Aprr. nmn-ra,
1936, 60.

.M. II. Tononxos Heeregopanne npna Hynryperoit newepn. Yu. 3an. JII'Y,
1939, 21, B. 5.

.M. II. Tononros O HeroTOpLX cuoiicTBax AbLAa, obpasylouteroca npm obrnese-
neunn camosiera. IMas. AM CCCP, cep. reorp. un reopus., 1940, t.

.®. 10, Jepuncou-Jdeccunr Ilerporpaduueckuii ciopaps. M.—Jl., 1937.

.M. II. TonoBxoB. O HEKOTOPLIX HBACHNAX KPICTANJIOrCHE3NUCa B CBABI C NPO-
Guesoii obnegonennn B Mopemsasanun. Man. All CCCP, cep. reorp. u reojus.,
1941, 3.
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AKRAJNEMIA B AYVR CCCP

FHAPOXUMUYECRUN HHCTHNTYT (lonouepracek)
FHAPONXHMHUYECRKIIE MATEPIHADLI, toa XX

B.JI. EPEMEHNRO

K METOIHKE B3ATHS OBPA3IOB BOJ H3 BYPOBbLIX
CRBAJKMHE IJISL ONPENEJIEHANSI ATPECCUBHOI YTAEKHCIOTD)

Obpasist nox ug GypoBmY CKBA#IUL, KAK H3BCCTHO, HANICHKNT oparsn
I3 CRBIRNIIN [TOCKC OTKAMKIL 13 1lee BacToHBmelica BOLL 1 HANOIHCHNN ce
csenieit somoii. [Ecir obpaseit nojm GpaTh lenocpeacTueniio 1ocie TOro,
KA CRBAKINIA HAUOMHIITCA BOON 110CHE OTKAWKIL, BOXA B BOMLUINICTBRE Cary-
wacs OyjeT COMEePIKATL BIBCIMCHILIC BCHICCTRA.

Boxy co sapeizenisiyit BOUICCTBAMIL HCTIL3ST HELHOCPELCTBOIO HEIONh30-
BATL N7 OUPCAETICHILST 2rPeCCHBUOIL YrICKIICIOTH,

B rarux cayuanx pony ocrapasior B mokoe mis ocsermetisi. [Ipi oroa
yuycraiorT 13 pnua usscucuust B coieprrannt CBOGOI‘[I[Oﬁ YDICKNCHOTH 1
HCO,', roropuic 1poncxosiT B BOXC HPIL B3AMONCICTRIIL BOZLI CO HITAMOM,
0GHUHO conepsRALLIM RapGOHaThl B TOLKOANUCICPCHOM cocTositmL. [TonTosy
o6paseit BOXL jUlsl_ OUPENENENI ArPeCCHBOil YITIeRNCTAOTH CIEAYCT OpaTh
13 ckBazkuuLt, cuadykenoil PpuianrTpoy,

Baroyerpsl, KOTOPME HPUMEISIOT B ACTOMITCE BPEMS I BIATIA 00pas-
UOB BOJ 13 GYPOBHIYX CRBAANI, Jie 0DECICHIBAIOT COXPAUCHUS YITICKICIOTH
(it auunirsa) o vpeMs 3T o6pasua soxLl U3 GaToserpa. B cnssir ¢ aTin
ABTOPOM OLIIO CKONCTPYITPOBANO [BA GATOMETPA /A BIATISL OGPABLOB BOHH
13 Gyposmx cwpakun. Bartoyerpn ¢rOUCTpYHpOBAUM LA OCHOBE GATOMETPOD
Cusonona [1] v mp. [2].

Baroxerp 1 (puc. 1) cocrour na: rpy6ur I; mampasamounix 2; mwkueil
npobrir 3; wsepxueil mpodru £; BTYIOR §; TPYOSKH G, 1a KOTOPOIi MOxBeMwI-
paercst Tpy6a I w mpobre 4; crepuiun 7; Tpoca §; MOCHABIONO rpysa 9
o wnmLbKoif 21, KOTOpas ymep:kiBacT BBCPXY TOCHALHWIL rpy3 9 npi
cuycke GavoMerpa B CKBUKNIY; YIJIOTUMION{IS PE3MLHOBMX women, JO;
rpy6un 17, xoropas mnBnuuena n upobry 4 1 uecer npecrosnuy I4 ¢ co-
Gauramit I5; tpyGrir 12 ¢ GOpTUROM, 3a KOTOPWLUI 3aXBATHBAIOT COBAUKIL
npu 3apagie GaTomerpa mepen BasTieM 0Gpasia BOAR; Tpyoxa 12 :KecTio
coequuena €O crepikuem  7;  tpyOmit  yjpapHura I3, woTOpas OTBOIT
B cropomy cobauwn 15; tpySra 18 coforuo magera ua tpyory I2 n meer
npopes, uepes KOTOpLl npoxomnr Goxr 17, ymepikmpalounsit Tpydry I3 wa
TpyOre 12,

Bonr 17 cnyacur gna mopsemusauis Garomerpa ua Tpoce §, HA KOTOPOM
baroyeTp onmycwaloT B ckpammuy. 1lpepospamutenpupii  1ommak 22
Hazesal0r Ha GaTomeTp 1 mpIr xpameunu u nepesosKe, Tak Kak 6e3 aTOro
MOMceT OBITH N3OrUyT CTepH#eub 7, U npodka 4 mepecralierT CKOIbL3UTH 110
cTep;KOIo 7.

Ina nomroronku 6Gatomerpa 1 ® B3sTIIO oOpasua BOILI CHUMAOT Hpe-
AOXPAgNTENBULIT  1OMmaR, OepyT OGaromerp 3a Tpybry I, npiukmMalor

4 THApOXHMIYeCKHe MaTepuamnsl, T. XX
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1pyGry I3 nu oTkasa mo Hanpasieiino K upolke £ n oTRojsT ce ofipatno.
B ato Bpema coGaukit 15 3axpaTuiBaior 3a 60pTnR Tpy ORIt L2, miukuan upotra 3
OTKpBLIBACT HIKHEE OTBEpPCTHC, a BepXusin npodka 4 OTKPHBACT BepXHee
orpeperire. [Mociie oToro GaToMeTp NPICOCMMHAIOT K Tpocy &, KOTOpHIl
npoxoxnt uepes aerkuii 610K, BAOK NPHKRPENIMOT 1k TPeHore AN K TPOCY,
Ha KOTOPOM ONycKaloT It nojiunmaior Gyposoii mucrpysenr. [focae artoro
B NOCHLIBILII TPY3 BETAaBAAIOT Bitaky 21, ir GaToMeTp roToB K B3ATIIO OOPasIQ
pogel. K wonuy Tpoca 8 NPUKPCLIAMIOT rKEC3MbIL CTEpisens, 32 KOTOphHI
JepIKAT TPOC OPH  OMyCKaHmt {atovMerpa I CKBAMIIAY (U [P HOUSTI
ero.

Baromerp 2 (pne. 1) coctont u3: TpyGsl I; naupawisionminx 25 nussucit
upoGin 3; mepxueii npolkit 4; pTynOK 5, TPoCa §; NOCHIIBHOIO TPYy3d 9
co mnniskoii 21, KoTOpas yuep:kiiBaeT NOCHIILILIT IPY3 BRCPXY UPIL OnycKa-
i 6aTOMETPA B CKBAMKNIY; YINIOTHAIOMIX pe3inonuix roqe 10; Tpybun 11,
KoTOpas BBRMIUEna B. UPOOKY £ u 1uecer wpecronuny I c cofaurami 19;
Tpy6rn 12, mectio ckpendienioii ¢ rpocoy IG; tpyGrn yrapuika 13, roro-
pas oTBomuT B croponit codawxn J§. Oma cnoGouno najera wa TPYOHKY 12
il nMeer upopes, ueped Koropmii mpoxomur Gomr 17, YICPIRITBAIOINL I
Tpybry 13 ma tpy6re J2. Boar J7 ciuy:RnT Takae jUI NOBCNUIRAIISL daro-
setpa Kk Tpocy §, Ha KOTOpOM GaToMerp olyckaioT B ckpaknuy. Tpocw 18
caymat jaa nojsewnsanus tpyout Ik npodie 4. Tpoc 16 cay:xnT pan Toji-
pemmpans mpkneit npoékn 3 1 rpydre 12.

Ilna nomrotopkn Gatomerpa 2 K B3ATHIO 05pasUa BLIMUMAIOT HPOGKY 3
na tpy6m I, Gepyr Gatomerp 3a npolry 4, cnyckaior no tpocy TpyOKi 12
n 13 k tpy6re 11, npwsumaor Tpyory J3 no maupasacnnio & 1pobke 4
10 0TKA3a 1 OTBOJUIT Hazaf. 13 o710 mpeys coauxi 1§ saxparnipaioT 3a GopTni
rpyGiu 72. Tloce aToro GatomeTp roTonr K BafTHIO 0Gpasua.

ITpst onyckaniin GaToMCTPA B CKBARMIY B HOCLUILHBIL rpy3 BETaBIfACTCH
mrnALKa, KOTOPag OMHPACTEs Ha Kpag TPyG CKBAMKUIIN 1L 3AJCPHLIBACT Cro.

Rorma GaromeTp omyiieu a sKenaeMylo rayGuiy, OCROBOIKIAIoT HOCHITh-
umnii rpya ot mnuaskir. Tpys wagaer, yprapsaer no tpy6bre I3, woropas ocno-
Goscmaer cofaurm ot cuenacuns ¢ TpyGroit 12, Tpyba I wamaer Buu3
na upodry 3, a upobra 4 zarpuipacr pepxuec OTBepcTiC. Tlocne aroro Garto-
METP BRITACIBAIOT 113 OypOBOll CRBAMIIIH.

Onycwauue GatoMerpa 1t HOJNATHE CTO CIEIYCT NPOUBBOMLTH, TONLIYACH
JerknM 67010M.

Tocae BaaTua 06pasia TPOC CIEYET CBEPTLIRATL KPYTaMit If HII B KOeM
ciaywac ue mapopauupaTh na majky. [Tpodra 4 oomx GatoMeTpon COCTONT
u3 apyx wacteil — Bepxueii 1 mmkueli. BepXuss wacth MOMCT BPamaTLed
na mapesie TpyGri J1. I3 oferx wactaAX npodKi 4 nyeercs Kalam JUIa n3amis
o6paaua pomst 13 Garoverpa. [Ipn BasTmir 06pasiia BOAN GATOMCTPOM I3 CHBA-
SRIOB BEPXITAA wacTh 3aBHIMABAETCA IO OTKa3a. [Tpi aT0M OTBEpCTIIA B BEpx-
Heil T MWiKHell 9acTAX HAC COBNAHAlOT.

Ilna BasTiA BOAH 13 6ATOMETPA BEPXUA YACTL BepXirell npo6Kir mopopa-
qIIBaCTCS MO COBNaeHitsi oTBepeTiii. Mz OTKPHTOrO OoTBEpCTIISL 06pasel; BOMKL!
Sepercs cigOHOM.

B 6atomerpe 1 mipknAs mpobka HAXONTCA 1A CPABHUTENBLHO GIU3KOM
PAcCTOSTHITT OT TPYOL, MOITOMY ONYCKAHIC ero AOIGKHO GHTH CPABINTENHHO
MeHJIeHHLIM, 9TOOb OGpasem OTOGPaiajl TOT COCTaR BOjM, ‘A YpPOBle KOTO-
poro sawrpwics aToMeTp.

BaToMerp 2 MOKHNO OmyckaTh ¢ A106oii cropocrsio. Kemn oGpasent Boum
Geperca y mHa, TO MOCAe TOTO, KAk HILKIAA TPOOKa KOCHysdach AHA, oaro-
MeTp cienyeT MOATANYTL LACTOIBKO, UTOGH HIGKOAM Npobka mHe wacajach
mHa, § TOTHA HPHBOMNTL B RelicTBIC COPACHBAIONUIT MEXAMII3M.
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" B. A. Epesensa

BhIBOZbL

g

Hennitanne 6aToMeTpos B JadopaToOpHbhIX 1 HPONSBOICTBCHULIN YCIOBINX
TI0RA3AI0:

1. I1pir xpaneuil B HUX BOJLl ¢ COACPHIALIIEM enoGonuoit CO, 1o 110 mr/a
uoreps ABYOKNCH Yriepoia B Teuemine 6 uac. OnIa CTOMb 11C3UAMNTE/bIIA,
YTO el MO0 npeuedpeyn.

2. [lsioTiocTs 3aTBOPOB B GaToMerpax HadsI0LALTCS 11 B TOM CJyuae,
KOIMHA BOJA CONEP:KILT B3BEUICHIILE TICCUNHKIL.

3. [Tpu uasTin 0fpasma Boisl 113 GATOMETPA JIFIST AHAMN3A NOTCPI [ABYOKILCH
yraepoja e uadruiomaeTcs.

g e e g e Y
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Tugpoxsisutyeckuil HHCTHTYT
Aragemuit Hayr CCCP
Hopouepxacck

JUTEPATYPA

1. Karanor. M., Mawrns, 36, 51.
2, Crangapr. METOn XnM. it OakTep. mnccaepopamnnii noan. 1940, crp. 17.
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ARAITIEMIH HAVYVR CCCP

FHAPOXNUMMUYECRKU{l HWHCTUHTYT (Honpouepraccr)
FHIAPOXIIMHYECKIIE MATEPHAJIBL, Tom XX

T. B. 1T RO

APUMEHEHHE MURPOMETOHA KBEJBAASL K OUPENEJERNMIO
OPFAHHMYECROTO A30TA B INPHPOLIULIX BOOAX

Har waBectno, Hempemennas COCTABUAs YacTh OPraHIUECKOTO Bel[ecTa
HPNPORHLIX BOX ecth asor. Henocpemcrbenuhie OLPERENEHIsT OPrannyecKoro
a30Ta B BOAAX BecLMa HEeMUOrovmcjelus. 3NnavyiiTeabHo wame, 0COGEHIO npn
CaHUTAPHO-XHMIIIECKIIX IICCIIGNIOBAUNAX BOAB!, TNPOBOMNTCA ONPENeNeNie TaK
Ha3bIBAEMOTO  anbOYMHHOMANOrO asota, KOTOPHUI 3aTeM Nepedncilgerc
11a oprammyeckiii asor.

[Ipn aToM 06HYLO mpuHIMARTCs, yTO anLOyMiHONAUMII a30T cocTaBigeT
orono 50% opraunveckoro asora.

Onuaxo, xax yrassipaer B. A. Cromunues [1], pmasce ms comocrasnenirs
HEeMHOrAX WMEONlXes CPaRNUTeNbULIX JaEHLIX CcJIefyer, 4YTO BeluuLa
N anbOYMUHOUAHLIA

N opranngecknii

OTHOOIEHIIfT HenocTosinna, Hponsne,uexmoe UM e Ccomno-

N ansGyMuuoumnsil
O onncaneMocTH
N ans0yMunonaumii
BaHIE IOJIaraTh, YTO REINUHHBI OTHOUIEHNS] —5———————— B Pa3ubIX
N opraunmngecknii
BOJAX MOTYT KOJ1eDAThCSl NOBOJBLHO 3HAMIITENLIIO.
N anp0ymmnongusii N aus0yMnonuHLi

N opramimeckrnit ? O oxuensemMocTit

CTaBJICHHE BEJIUYITH OTHONIEHIIA

x 10 Tamwixe pmaer ocuo-

Hassauunie otHouenis

10,

a rawxe —C‘ OPTAMMICCRUR \ oryT GHITH 11CHONb3OBALE [T KAYECTBCRION xapax-
N opr‘aml'lecmm

TCPUCTHKN OPrauigeckoro Beutectsa npupopuuix pox [1].

Bompmroii npaxtityecknii nurepec mpexcraBider HAKOIJIElHe MaTepHala
110 MapajlAIeNBEN0 TPOBOLUMBIM ONPENENCHIIAM OPramiiyeckoro It ainByi-
HOIJHOIO a30Ta, a TaKiKe OPraiiuuecKOro asoTa If OKIICIISIEMOCTH H Opralri-
9eCcKOr0 a30ra Il YIVIGPOAA B PasHblX IIPIPOULIX BOXAX, OTIINYAIOMIIXCH
0O COMEPKAIIIO Il IO LPOMCXO/KIEHINO Opramiyeckoro nemectsa. HanGosee
OPUMEUTMBIM METOXOM (Il ONpEACieliisl OPramiyeckoro asora B BOIAX
B HACTOSIMEE BPEMs MAL0 CUITATH METON COMG/KELMA C KPeNKoir cepHoOil Kirc-
goroif, T. e. Meron Hueanmans s ero muxpopapuaure [2].

O6r9H0 cofepsKalile OPraluvecKoro asoTa B OPIPOALULIX BOiAX GhIBAaeT
BechbMa HeBeIn®O. Horga Mbl NpUCTYMINII K ONPCHETENHMIO OPTAIHIecOro
a3oTa B BOJE UPIl IOMOMUI YKa3QULOT0 DbIIIE MIKPOMETONA, BLLACHIIIACEH
1e0GXOHIMOCT, PaspafoTKI HeKOTOpHX HeTaleil aroro meroma. Hiske npu-
BONSITCA PeayJbTaTHl 1IPOBENeNHLIX IICCHeNOBamili, KoTopuie GLIIN mocTaB-
JIEHE KAk HA I3BECTHHIX OPraiiiyecKIN COEANHEHNAX, TAaK I 1a HPUPOMIHIX
BORAX.
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{. PA3PABOTKA JETAJIEQT METOTA

Onpengemnenne ocratrka xKucxorn., [Iprsxpoonpenene- .
HII a30Ta OCTABIIYIOCH B NPHCMUIKE KHCIOTY OOHUIIO PCKOMEHIYIOT Olpe-
HenATh nomoMerpuueckiny Meronom [2, 3] oxHAKO NP HAWINN ONPCAENEHIAX
9TOT NpHEM JaBajl Heroulibie peayiabrarThl. JeiicTBITENLUO, eCIIIL NP KOH-
TPONLUOM ycTanopienin coornouenns meway 5 ma 0,01 w. cepuoii xicaornt
1 0,01 u. pacrpopoy runocyib@nura (B NPICYTCTBIN KPaXMaja) Kouerl THTpo-
BamIA OTMEYAJICA OTIETIUBO, TO KOHEN THTPOBAHILA OCTATKA COPHOIT KICIIOTH
15 TPUEMENKe ¢ OTrOHOM GBI BhIpaskeH HEOTYCTIIIRO. [3 aTOM cilyuae 1cyeaHo-
neHIe ciHeli OKpacKn ObIO MEYeTKIIM.

I9TO spieHue, UECOMHENHO, BH3LIBAJIOCL 3HAUITENHUBM pas3danieures
3a spemsa orrona maxomamefica » npireMmunke 0,01 u. cepnoit xiemorst. [Ipir
5-MUIYTHO OTrOliKke KOJIMYECTBO HUCTIILLATA cOcTaBusmio oxono 20—25 au,
T. €. Cepuas.Kuc0Ta pasbapiaiach npuMepHo B 4—5 pas; Tawum o6pasow,
wouueurpaiua ee nmecro 0,01 u. crauopumace 0,002 nm. B raxux yemrosisx
Ha IPaBIJIGUOCTIL TIUTPOBAHIA OCOOEHHO CINIBHO CKAa3hiBAIOTCA OOBIYHO TIp-
CyTCTByIOWHE B JaGopaTopioM BO3AYXe OKIICIL a30Ta I, KONEYHo, YroJibHas
KIICJIOTA, KOTOpble MOTYT IONAJATL B NPICMIIIK RO BpeMsa Turposauns. Pe-
3yJBTATH TAKOrO THTPOBANIIA HprBexcunt B Tabn. 1.

TaGnuwga |
Ifopomerpnueckoe Tatponanne 0,01 R. cepmoit kEenoOTLI

Pacxon 0,01 . pacrBopa runocynbdrTa na 5 M1
,01 1. cepuoft KucaoTwLl

o
Nt onuiTa Ges C 4-KPATHBIM PaspClCHneM ABaMIB

nepernanuoft GesamMitaqnofl AuCTHILN- .
paspenetnn posanuoft Bo;oOfl

4,36 1,62 — 4,68
4,86 , — 4,80 — 4,86
14,86 * 4,78 — 4,80

* |1ps BnEZCHII! 9TOTO KOAYECTBA CHIOCYABHNUTA CHUAR
OKpacKa Hcueaayla, 10 BCKOPE HOABIAJIACHL BHUOBB; TOCIEISN
mufpa COOTBETCTBYET TOMY MOMEHTY, KOTHA OKpacka mpoma-
nana.

VceramosneHuas B JAUHBIX YCIOBIAX HETOULOCTh IIONOMETPIYECKOr0 THTPO-
BAUIA OCTATKA KICIOTH IIPH ONpEeHeseHull OYeHb MAJGIX KOJITYCCTB a3oTa
noByaiiia HAC OTKA3ATHCA OT 9TOrO METOUA TITPOBAHIS I NepeilTi Ha ajKamm-
METPHYECKOe TUTPOBAHIE ¢ HHIIMKATOPOM METIJIOBLIM KPacHRIM npir 06s3a-
TeALEOM KUOAYEHIN THTPYEMOrO PAacTBOpa B KOHLE TUTPOBAHMA *.

dror npuey [4, 5] oGmagaer TeM DpeMYMIeCTBOM HepPel OMHCAHHEIM
BBIUIIE METOAOM IIONOMETPHUYECKOro TITPOBANMSA, YTO KOUCMR TUTPOBAUUA OTIeT-
JINB fajke B OYeHbh PAa3BENEHHBIN PACTBOPAX; HHTPUTHL B RAIIHOM CIIydae He
MeImaloT, a yroipiuas Kucjiota ycTpaitscres noporpesaumem [4, 5]. Cormacuo
Koastropy, crenens Ttoumoct otoro mupuema cocrasiuser 0,2% [4]. Kon-
TPONBHBIG OMBITH, TWPOBEHIEHHRBE JJIA ANKAJIMETPUTIECKOTO TUTPOBAHUA
0,01 n. pacrBopa CepHON KNCTOTH, MNOATBEPIKHAIOT CKA3AUHOE BHING
(rabiu. 2). - .

* TlogpoGHOE OMilcAMie TEXINIKI THTPGUAHHS M. Hikz.
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Tadanuna 2

. 1\.’1I(ﬂ.’lll.\ieTpll'lCCl\'OC THTPOBAHIEC BEACIIOTLHI ¢ HIRHRATOPOM
MCTIIOBLIM KPACHLIM I KMIIAMCHIIEM R KOHIYY THTpOnanua

Pacxox 0,01 u, mexoys ua 5 mxa 0,0f H. KICAOTH

Nt onmTa
6e8 pas3BeieHiA ¢ 5-KxpaTnHM passegenneM

DW= & WIS =

13 raGmunut nnairo, yro pacxox 0,01 n. memowir o171 ognuaKos npn THTPO-
BAHUM CePHOIT KICIOTL KAK HEpPasseienHoil, TaKk 1 paspefeluoil B 4—5 pas.
{Tepexon owpackn THTPYEMOro pacrBopa I3 PO30BOr0 B ;KCATHIL HACTynal
derko nocyie npunfapnemira oxroil wannn 0,01 n. pacrpopa nenoutr,

B pamvuciinzem mpi BcexX OnNpemeNentnsX TIPHMCHSIIOCH AJKAJIIMEeTpiIye-
CKOG TITPOBAHIIC C HIINKATOPOM METIIIOBLIM KPACHKIM 11 KITISIMEIIEM pacTBopa
B KOHUE TUTPOBAMILI,

Ipepoxpancuite TpueMniKRa OT NMOCTYNACHIA
aMMIIAKQ 113 BO3RYXa

Yike nepsbie OlILTH € TAKUMI COEMMHCHNAMI, KaK IVIIKOKONL, Gensamnn,
floKRa3anu, 4TO olpenenenie agora B 1pobax, coxeprrammx oxosno 100 y agora
B OlpeneNeNni, (aBaji ClIMLHO Nopnuiemusie pesynsratit. [Ipn atom 6nuto
YyCTALIOBACHO, UTO KOHUGHTPALISA CEPIOoil KIICHOTH B TPEX NMOCHAEROBATENILUO
(yepes 5—T7 Mum.) CMEHSIEGMBIX NPIEMHEKAX YMEHLIIAJIACS.

Taxny obpasoM, MOMIO OHIIO 1PEANONAaraTh, 4TO LOJIIOr0 YTAJeHin
AMMITAKA e NPONCXOoMIIo jaske 3a 15—21 Mun. orrona, X0oTA B PYKOBOACTBAX
00LIYHO PEeROMEHyeMas IITeINLIIOCTs OTroHa cocTanisier 5—7 muH. To e
HaGs10/(a710Ch N TPIl NOCTAHOBRE CICNOTO ONBITA, T. €. TIPH COMGKEHINT OO
cepnoli kucynorw (radn. 3).

Iaunoe apiellie, KaK 9TO BCKOPE BHISICHIIOCH, OO 00YCIIOBIIGHO TOTJIO-
ueHes ceproli Kiteaoroil amymuaxa U3 Bosmyxa JiaGopartopini, rge ero KOH-
HeHTpayna o66uHo GhiBaeT HOBOJILIO BHICOKOI; LI3BECTHO, 9TO Yike 3 Y aMmi-
augoro asora csaabipalor 0,02 mn 0,01 u. pacrsopa ceproii wuciorsr. Oco-
Genno GaaroiupHSTHLIT MOMEHT IJIT TIOTJIOLIGHIST aMMIaKka 13 BO3AyXa HAcTy-
naeT, KOrja KOMYIIK MMCTAIJAMIONNON TPYGKU BHHNMAETCA U3 KHCIOTH
Il OXJIKIIGHHDIE NapLl, COpeprkamiire OTrOHseMBNl aMMuak, B BHAE Kanelb
TmanaloT B MPUEMIYI0 KOJIGY.

[aa ycrpauenia BIGTHIA Ha Pe3yJIbTaThl aHAMII3A aMMitaka, CoHep:Hia-
IEroca B BO3gyXe pPabouero moMelHemnnsi, HaMI ORI IPIICOEIIUEHb K TIPIeM-
Hoit KonmGe moraoTnTEANr ¢ cepHOil wKucaoroii, passemennoit 1 : 3 (puc. 1).
Tlocse npiuMenenis yKasaunoro MPUCIOCOBIEHIIA B IOCHEAYIONTIIX AHAMH3AX
npir OTroHe aMMNAYHOro asora yMenbmeHne xomuyecrsa 0,01 u. cepHoii
RICAOTH HAGIIONAIOCh TONLKO B IIEPBOM mpreMHuitke. Bo BTOpPOM HpueMHIIKe
Pacxoj TeNoYlr npubimKancsa K KOHTPOJGHOMY OLDEJeNeHNI0, a B TPeTheM

e

B T Ty
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TaGaunua 3

Onpc,'(encnnc aA30TA B IYIHROROIC 11 B CC])llOii RUCIO0TC 710 TIPIMCHCHI
npefoOXpPaHNTEIDbIHOTO NMOIIOTHTCNSI

\
Paexon 0,01 u. pactsopa "
mesoUtt 1PH THTPOBAHIN Hafineuoe komuecroo
KMCOTHL, © MX a30Ta 8 oupeneancMon upote

ITecaeayemuft oGbeKT

B cenen.
B KOuTpoONC upoocn

1%3,96
I 3,99
I 298

Iakokonn
100 +

|
11

I 398
1l 398
IT 3,98

Iipenian cepuasn kueiora v
(d=1,84) )

OpIeMIitKe PACXOji LIENOT OGhIMHO COBNAJAN C TEM KOJINUCCTBOM IMEJIOuI,
KOTOpoe njier ua rturposanne nontpoasrunx S mr 0,01 m. cepuoii wucaorur.
9T0 unsocTpupyerest B Tadi. 4, re nPUBCAEN Harble KONTPOILHLIX OHBITOR
N0 OnpeneseHilio aMMIawIoro II OpramivecKoro asota B Cepioit knejore,
uxymeit nas cosenns. B omainueriieM RO Beex ONHITAX Ml TIOJIR3OBANIICH
NIPETOX PAUTEe LHEIMI TIOrITOTITEIIAMII,

TaGawuyga 4

Ronrposnioe onpejiericnue aMMaaunoro 11 Opraniveckoro asora
B KpeuKoii cepuoii xnenore

Pacxon 0,01 1 utestostsr upn THTPO-~ KouuecTso asora, ¢

Loauecrno BAMI & M KHCJOTEH, MI

cepHolt KUCITOTH,
BsATOI
AJA wouTpoJA, BO B3ATOM
M B KouTpoie B neehn upoGe obbeMe

1 — 4,11
11— 4,14
HT — 4,16

I — 4,03
11— 4,14
11— 4,17

| —4,00
MT—412
I — 417

[ — 4,08
I — 4,17
1T — 4,17

P I N L A D

5

* 1, 11, 111 —Tpit NOCTCAOBATENBLO CMCITAGMBIN TIPUEMIMEA ¢ CEpPHOIl KMCIIOTOf:
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Orcanne )'C.’IOBHH COIRIRCHIISL, OTrona 1 TITPOBANIIA

a1 mpoBefcHis OnLITOR GLisl TPUIOTOBIICHBl HA GHUNCTIIIAATE PACTBOPLI
oupEACTICHULIX a30TCOXEP/KANIIX BemleCTB ¢ Pa3fNyibM COflepHialiiicM a3oTa.,

Ounpenesienunii 06LeM COOTBETCTRYIONIErO PACTROPA 113 ANIETKII BHOCILICA
B Khenbpanesckyio rkondy emioctnio 100 amar; ryma ke Bnocunn 1 mm wpen-
Koii cepunoii kieaornt (d=1,84) 1 B Kauecrse KaTasU3aTOPa MANEULKYIO KAILIO
ounuiennoii pryri, a tariie 0,2 © NPOKANEHIOro CCPHORNCIOrO KANNS JiA
TIOBLULCHIIST TeMIICPATYPLI KUTCHIIF CMeclt.

Ilais nponssojacrna CcOxskeHis KOAGY YKPCNIAINI Hail dJIEKTPUMECHOI]
WINTKON B HAKAOHHOM HOJIOMCHIIT B BHTAKNIOM JKady, 8 KOTOPOM He OhiIo
aMMUAKA, # YHAPHBAIIN /IO YAAJICHIIST BOANLIX Hapon. 3arem KOASY sakpoizain
CTERAANHON  nPOOKOI-XOIONALINNIKOM N TIPOBOANJN  CiRIIraHNe ciecilt B.

:

ITpuop 41 OTPOMKN aMMIaKa

rteuerite 40—30 ynu. [Toesie noniroro oxsraskpennst 1KoA6GLl ee CouepLIMoe -
pasbapnsan S Myt 6e3aMMUAUHOIT BOAK, KOTOPYIO BHOCHIIU I3 TIUETKIN TAKIM

o6pasom, wroGu OGMHTHL TOPAO KOIGLI I Ty WACTH NPOGKI-XOJOMIILUIIKA,

KOTOPAs BO BPCMs CHRUIAINIS TPOOHI HAXOIIACH MOTPYIKCIIOIN B POPIILILKO

KONONI.

Ilaa orrourir MasLIX KOJMMECTB aMMnaka OOLYKO 110JhL30BaiIch Mpudo-
poy, nzobpasietnniy ua puc. 1. Has noraomeiis ayMnaRKa 13 BO3jyXa IoMe-
HIGRIA NPUMCHANIICL ITOrIOTHTEAI, IPHUCOSMIINCHUINE K KOMIOE, Kak dTO MOKa-
sauo wa puc. 1, [Mpnesmuwon caysanr rwomnnueckne Koudnr wa 100—125 mu
¢ nporepthmi upobrayut. [lepeyy oTrouoa anmamiraka scA aniaparypa ounuia-
stack npouapusattiem g teuenttic 15—20 mnn. [Tocae toro wax upu6op ol
OMIflIlel], 3aMEHFMI 3aUacHYI0 KLeMbIANeBeRyl0 kondy roxboli, B KOTOpOIl
NPOUBBOTUIIT COMGKCHIIC NCHBITYCMOrO seinecTsa. Byecro wroadu-mpieMinika
npucoemITHAIN Koady, B woropyio mpeipapurensuo suocuan o ma 0,01 w.
CepHOil KUCTOTL, 1T MOIPY:RadIl B RKICIOTY KOMer, TpyOKIl XOJOMIJLIINKA.

Uepes Bopoury, Hagerylo na orpocror (puc. 1), sanpamn 8 mu 33%
nestoulr, cpodonnoii or ammiaka n copepsrameii 20 r mrocynndara natpus
B 1 ; pacrsopa (mits1 pacmendcius aMiugoOpPTYTHHX COeMiflieHnii), II BKIIO-
9N OINTRY 1oj maposmrod. [{ocie mavaBrerocss mapooodpasoBania cierka
TOAOI'PEBAINIT KbENbJAZICBCKYIV (TICPEroMilyl0) KOMOY IJIs HPCAOTBPAILEHIs
KouZeHcaunt B Heil fomnbuUtoro woamyecrsa napon pogsl. OgHARO CHMOIKOM
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CHALHBIT HArpen Bpeien, TAK KAk P OyPHOM KUNEHi 13 KOAGL Moryr
VBIEKATHCA KAMIN LIEA0YHOro pacrsopa.

MMpu navapeiica xkou;iencalliul 1apoB B KOAOC-UPHEMUNKE HIBKMIL KOHCI
TPYGIIL  XOJIOAUIBINKA NPHIOAHIMATCA HAL IIOBEPXHOCTLIO KIUECNOTHI, I
aueTiagsino  npoyosskamit euie O ann. [Tocne ororo orcoemmunan nepnnit
HPHEMUHK N IPHCOGHIAJIL 3apaHee MPHIOTOBIEHHKAIT BTOPOIT IpHEeMINK
tarae ¢ & Ma1 0,01 n. cepnoii kieaoTnl (orpyskath KoHel, JUCTIINALOHION
Tpy6rn B rnestory n npuemnnki [T 111 e cmexyer); orron npopomiaior
eute 5 mun. u eveusuor npuesmuur Il wa Ill, mosropsist vy sce onepaigmo
orrotia. Raskuyo npuemuylo xonly nocie ce oTkmoueHiss ot upudopa cie-
JyeT cpasy sKe 3akpuparh IPHTEepPToil npodnoii.

ITonyuenume taxuy oGpasoym tpn orrona orrnrposupain 0,01 1. pacrso-
pon ntestount. Turpopalie M3GHTOUHOIT KICHOTH NPOBOUITCA B HPHCYTCTRIN
HHIIKATOPA MCTINIOBOTO KPACHOro /{0 HAUIMHAIOULCIOCS [EePexona sIPKOKpAac-
1OiT OKpacKi B PO3OBYIO; I1OCTE ITOr0 THTPYCMLUT PacTBOp uarpesaioT o
KUNCHISI 1 3aKaHYNBAIOT THTPOBAINC B MOMCHT SICHOIO HEpPexopa po3oBnoro
aseta B oskedtnili. ak npasnsio, KOINYECTRO 1[EIOYIf, NOUIEILICe HA TUTPO-
Banie ocTaTouHOil rucuoTht B npuemuuxe I, B mammx ouwtax consmanano
C KOJIMUCCTBOM IIeJOW), HOmeiuiell Ha TITpOBAaHIE KOHTPONLUOI HPOOL.
Ilas routposis oTrurTpoBubiBaloT B AByx wonbax mno 5 ma 0,01 u. cep-
noit  kncyorhk, PpasBapieunoii 5 Ma  mUeTHIMIIPOBAINOl  Hesammuaunoii
BOJI,

TIpuunyast BO puilMauite, YTO ONPCICHSETCS BEChMA MANOC KOJNUCCTBO
agora (B onpesenenmit 100—130 v), caeayet na seex arairax padorht codI0-
.nath 6Gonwiuyio tmarensiocts. 0,01 1. pacrsop miesouir omied XPannThes
B mapadunusposannoit SyThike ¢ nprcoemnnenuoil k ieil airkpo6operroil
Ha 5 ma ¢ genennsyir na 0,00 aur 1 ietoleit BechbMa TONKO OTTHAUYTHIT KOMeIL.
40,01 1. pacrnop cepuOii KUCTOTH HAJUIBAGTCA W3 INIETKI 1A O MJ 1OCTENo-
BATEILHO B 5 1k0IGOUEK-IPICMIINKON, KOTOPHE CPasy e 3aKkphBaloTca npit-
Teproipil npoGrami. Creyer crporo cobiiogaTh YCJOBIS CIYCKa KICIIOTH
U3 muneTKIl, 2 KONGOUKI ¢ KICNOTOIl Cy:RaT AiA Kourpons, a 3 — ia codu-
pauwusi orrona. Hoadu-npieMuiiil ZOMKAB OHITL 113 CTOIIKOro CTERIAa, Tal
KAK OBLIKIIOBCIIIEIC COPTA CTEKON TPU HACPCBAHIN BLIENAIOT 3aMETIHHIC KOJINI-
yecTna LIEJIOUII. .

Turp cepuoil KICTOTH yCTAUHABMIIBAETCA IO Oype N HOMLKCH OWTH TOUH
0,01 u. [as polulicneHns a3oTa B ICITRTYeMOI npofe CKIATMBAIOT ICIHO
surmmnrpon 0,01 H. pacrpopa mesnodn, MOuWIGAMiee Ha TITTPOBAHIIC OCTATOY-
uOit KHCAOTH B TPEX KOMOAX-UPIUCMHIKAX, 11 BLIYITAIOT JI0JYdeLIyI0 CyMMY
ua yrpoenmnoro wicia Mwuwnngnirpos 0,01 n. memour, momwenmeii-na TaTpoOBa-
Hite KonTponbitoii npodn. [lomyuenuyio pagsocts ymmoskaior Ha 140 n ma
K — noupasounstii koarnuentr 0,01 n. menoun, yeranosaenuoii mo 0,01 n.
cepuoit wucaore (1 mx 0,01 n. wemour coorpercrayer 140 y asora); 3 moay-
qeInoil BeJIMIIE BRIVIITAIOT KOJIYECTRO a30Ta, HAllgelHoe Mpil KOHTPOILHOM
onpenenennit B 1 Ma kpenkoil cepmoit wucirotni. B pesyabrate monyvamor
KOMMUECTRO a30Ta B BO B3ATOIf mnpobe, KOTOPOC HAMAbIlE NEPewlCIAeTes
wa 1 m

2. OMIPENEJIELUIIE A30TA B II3BECTHBIX OPTAIHHNYECKIIX
COETHHENITAX

Oaa  onpeaesieHusa asoTa B JI3BeCTHLIX a30TCOAEPKAIIX  BEUICCTBAX.
«BBUTII B3ATHL acuAPATHH, AJANIE, JeiiUil, DJINKOKONb, OeU3ajMi, KOTOpLe
BHOCHAICHL B Koauyectne ot 98 mo 332 ¥ ua ompexenette. Pe3ynbTaTol ONBITOR
opuseenn 8 Ttabm. .

S¥agivs E"?;‘t :
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Tadanma §
Onpepesenne as0Ta B H3BECTHLIX OPraHNYECKNX HEIHECTRAX

Iafiteno B 9 or nueceil-
Komiye- . '
1o A30ta HOTrO KOMUYECTBa Yueno
Bemecrtso 1a onpe- onpene-
aeneuie, Mit- MaKcn- neitd
Magpioe | manbHoe | cpeaee

a

Acmaparun 63,0 95,7 111,0 101,7
» 98,0 97,0 —_ 97,0

» 140,0 97,0 105,6 100,8

» 280,0 96,0 97,8 96,9
Anannn . . 100,0 | 98,1 100,9 99,5
» 325,0- 102,0 — 102,0

» . 327,0 . 98,5 — 98,5

» . 332,0 98,8 100,9 100,6
Jleiinnn . 58,2 108,9 108,9 108,9
» . 194,0 98,3 101,3 100,0
lanrorons 1€90,0 94,5 104,9 101,9
Bensayug . 100,0 102,1 102,1 102,1

LSIWWD = IS OV = W

3

M3 pammmx rtabi. 5 MOMHO 3aKIOYITH, 4TO UPI COHEP/KAMHIT a30Ta
doaeme 100 y B ompesienerninir cpejiee OTKIOUEMIG OT NCXOMIOr0 COfepska~
nus azora He npepplimano 3,1%. Maxkenmansnaa ownGka onpegesnenst, 1pi-
MCPUO, COOTBETCTBYET Toil BesnwuHe omibKH, KOTOPAST ONPCHEISCTC TeXHII-
KOil aJncajunmerpuiecKoro tirrpopanisa. [eiicTBurennpio, 00heM ONHOIT KaATLTIH
0,01 u. pacrsopa uiemounr, cnycikaemoli Gioperkoii, cocrapiaer 0,03
uTO B Tiepecuere na azor cocraniser 4,2 y. [Ipn Gomee nuskom copeparii
(60 y) asora n oupemeneuinr mporent omubrir noswiwacrea 1o 8,9.

3. ONIPEJEJENNE OPTAHIIYECKOI'O A30TA B ]lPHPQI[[ILIX BOOAX

Hecmepyeman npupojast Boja IS OlLipejcTeis Opramiueckoro asora 6pa-
J1ach B TaKOM ofheme, uTOGH B npobe Fuo, npumepio, or 100 o 300 y asora.
s aToro npenBapuTeNBNO OlIPEAENSACTCS lICPMAHranaTHas OKICAAEMOCTD
pounl. Cormaciio ocpepHenibM JIAUHLIM, COfEp:Kalille OpPrailiyeckoro asora
B mpupoanux Bogax npimepto .10 pas mennme comepskaris OPramirecKoro
yriepoga; B TO ke BPEMs, COryacHo JigreparypueM mauusim [1], comepixa-
Flife  YrIepoAa B MI/Jl paBHO HPIMEPHO BeJfulie NepMaHraHaTHOIl OKmnc-
asemoctit B Mr O/n (ompenensemoii mo HyGeimo), moatoMmy mist mpubinair-
TEJIBHOTO YCTAMOBIEMUA CONEPHIAHIIA OPrainveckoro asoTa B UCCHELYCMOIi
BOJie OLPENCIAIOT ee OKIICIACMOCTE 1f, COMJIACHO YKa3aHHBNM BhlOIEe COOTHO-
IUEHIAM, YCTQUABINIBAIOT TOT OOLEM BOALI, KOTOPBIf HEOONONHMO B3ATH IIA
ompeyesennsg OPraHIvYecKoro asora.

[Ipeskme weM NPHCTYIHTH K CKITAHMIO OPramitiecKoro Bel[ecTsa C cep-
HOII KUCJOTOI, B3ATLII 06nmeM HpupoxgHoii BOAK HEOGXOAIMO ymapluTh KO
HebonbUIoro oomeMa. Ymapusanie BeqyT B CHEUNadbHOM nprndope, NOKa3aH-
1OM Ha puc. 2, roe TPEeRyCcMOTPEHO HpenoxpaHeHie MCHBITYeMOil BOXKI OT:
nomajaHus B HEE aMMIaKa I3 BO3myxa.

Kpyraopounas xomba 3akpeITa nprtepToil XpebKoit, Meomeli 18e BIafAN-
HbI@, COTHYTHle TOJ OPAMEIM YFJIOM TPYOKI, OfHa I3 KOTOPHIX HOXOJIT [0
AHA KOJNGH 1 HApy;KUBIM KOHIOM IPICOEAMHAETCH K IPOMBIBAJIKE C CepPHOi
KICNOTOIT; npyras TpyOKa -OKAUUMBAETCA ONHIIM CBOMM KOHIOM HEmocpen-
CTBEHHO TON IIPOBGKOIl 3 BTOPHIM KOHIOM IPICOSNIHACTCA K BOZOCTPYIIHOMY
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60 T. B. Houauko

nacocy vepes npepoxpanutensnyio npomnsaiky. lccsenyemas sona B ronu-
uectse 200—500 Ma uasnpaerest B wondy; w weli npudasaserca 1 ma kpen-
Koit cepHoii KuenorTnt (nponepenioil ma comiepkaniie aMMuaRra); yuapupa-
nue seayr 1o ogbema 30—50 M.

[Tocae oxiansenns conePikiiMoe KOJIGn OCTOPO3KIIO IGPCBOJAT B KLENbIA-
JIERCKYI0 KOIIOY, HEBOMBLLIIMIT TOPINSIMII 5e3aMMIAYHOIT BOAB! CMLIBAIOT CTENKIL
VnapuTenpuoil ROAOLI, UPHOABAAIOT MATEHLKYIO KAINIO OUHINEUHON PTYTI
1 0,2 r upoxasenuoro cepnoxneacro kanua. Huenpjpanesckyo woady ¢ yna-
peustoii 11podoit ROALI YKPCINTAIOT B IAKJIONIION IIOJOMACHIN AR dICKTPIIC-
CROIl UANTKOIT ¢ cerikoli, OORIAAMBAIOT AcGECTOM It HNPOJOKAIOT YUuapuBaTh
0 1OMHOrO yaajleHis BOXLI. 3aTEM HAACBAIOT HA TOPANINKO KheJbAAICBCKROT
KOO HPOOKY-XOIIOANHBLINK 1T HPOOIGKAIOT Harpepanie Ha INIHTKE 0es
CCTRII 10 HOAHOrO CropaHifA OPraHiluCCKOr¢ BEUICCTBA, T. €. IO 10ANOr0
TPOCBETICHIST Ceploii KHeaotl B Koitbe. 1{ondy ¢ COMuICHIBIN BCLECTROM
HPHCOCHAIOT K HPHGOPY 751 OTrONKI aMMUaka, I jadbheiinime ouepatius
NPOROJAT TAK, KAK YRA3aHO RbLie. .

Pesyanrarsl onpesesienust oprauacckoro a30 i B HEROTOPLIX MPIHPOIHBIX
BOj(aX npusejeHn B Tada. 6; nAs Beex npod ACTAINICL HAPASIIEILULIC Olpe-
JIeeHlisl KAk 113 OJIHAKOBWYX OOLEMOB, Tak 1 N3 Pasnulx 06LeMOn BONb!
(oumtt I, 2 11 3).

Tabauna 6

UII[H',’(L‘.’IL‘HHC OPrataecroro asora & upipoHLIX BOJX

Conepitaune aaora, OTrjouenne
Mria OT cpenlicro

lceaenyesman Bota i
MitHIE- | M2KCU-
MAJb- | MaJth- MR

Hoe j 1oe

a30Ta B Olipe-

ananua, M
NeJIfeMoM

0O8nueM BOAH,
B3ATOl HA
olniTon

Yucno
aGheMe BOjELY

Cpenuee
comepiKaliise

Oszepo Leaoe, 27/X1
1948r., narypansnasn
Boma . . . . . . . .| 1000 =-0,000
50,0 =+=0,028
. Qacpo Besoe, 12/XN
1949 r.
a) Harypansuast sopa | 100,0 =-0,103
0) Ta ke soga nocne
80 gueii xpanenun | 1000 7 7 =-0,001
20,0] ¢ J10| 1,18 50,035
Osepo Cesitoe, 22/111
1948 r, uarypais-
HAST BOJA . . . . . .
Osepo Csaroe, 8/X
1949 r.
a) Harypaasuas sona | 100,0 =0,135
0) Ta z:e Bona nocae
50 aneit xpanennst | 25,0 0,055

100,0 A2 5, 220,085

Topdsnoit  kapsep,
N 1949 r
1) Hatypaasnas Bopa | 100,01 2 s =-0,33
¢) 'Ta sxe Boga mocae

60 mueii xpancuns | 100,0 7 =-0,065
10,0 5.1 0,14

13 raGsuisl BOago, 4ro Npit NapaiiesibHBIX OUPeAeCHNIANX a30Ta B OgMHa-
KOBKIX O0BemMaX BOubLI OTKAOHeHIle OT cpepuell Beiawunusl Kojaebajo0ch OT
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ITpusenenue mukposemoda hveasdaad

=+0,001 no ==0,33 mr/a, wm or ==0,3 1o ==9% ; cpenusn Bemmuua OTKJIO-
HeHHuA B UCCIENOBAUHLIN BOCBLMIl uLpodax poxsl cocrapisna ==3,9%. Ilpn
NaPAZIEALULIX ORPCAENCHISX I3 PABNLX 00BeMOB BOALI OTKAOHEHNE OT cpc,l-
mix nemunn komeSanocs ot 0,002 go ==0,20 Mr/a, o ot =2=0,3 fo ==4Y%

YcranopnenuHoe B OTAEALULIX CAyvasx 31mmnemmou pacxokneHie npn

A Godoembys
””w;yw/wg/

ﬁ“.‘".

Puc. 2. Ipndop nnsa ynapupagua

NnapaiiyIeaAbHbLIX OUPEICHCHIIAN, O‘iel}lXiUIO,/ 06_\’05108.710[“10 HaJJI4ieM B TaKiX
BOIAX OpPraHnyeCKUx DBCIUECTB BO  B3BEUICHIIOM  COCTOMHIL.

BbIBOJIbI

1. Iz onpegeicuiisi OPraundeckoro asora B UPHPOAMMIX BOAAX ObLId
NPHMENCH MIKPOMETOJ| COMuKenus ¢ cepuoif wmemorsil (o Hbesnbpamo);
OTrOIlKA aMMpaKa NPON3BOAINIACL B COOTBETCTBYIOUICM TNPHAOPE; B TEXHNKY
ompejerennsa OuIil  BUHECEUR BIIOUIMEHCHIA, MMEeBHlle Ielbio npefroxpare-
HIle OT B3arpPsas3Heniss aMMIAKOM 113 BO3ayXa.

2. Houtponuuoe onpegenenie OPTaniyecKoro asoTa B I3BCCTHRHIX Opra-
HIYECKIX BENIECTBAX, BIOCIMHYX B kojnyectne or 63 mo 332 y asora 1a onpe-
[leselie, a0 cpemlee OTRIOUENIC N0 OTHOLIGHNIO K IICXO/HOMY KOJIMECTBY
agora or ==0,0 no ==3,1% ; upn McueuieM COHCP;KAIINI a30Ta B OMNpeHessc-
MOM OGheMC BeNIMifHa OTKJIOHEHHS BO3PACTAEeT.

3. Tlpomepera mpakTiiueckas BO3MOKHOCTH ONPEESICHIIsI OPrafiuecKoro
asora B JIPHPOMULIX Boxax, comep:kamux or 33,0 no 515,0 y asora B onpene-
sseMom ofmese. IIpir TakoM comepskanui azoTa OTRIIONEIE OT CPCANIX BEil-
4Nl upH NApPaGICTLULIN OmPeNeseliax B He(IbTPOBALHLX BORAX, COLEP-
JRANIX OPramnveckoe BeLlecTBO Kak B pacTBopennoii Qopye, Tar it B0 B3Be-
IIEHIIOM COCTOALNI, B cpemuem coctanisaino =£3,9% ; mMawcHMampuoe OTKIO-
iretiite  {OCTHITIO -*-9%

B sawmoueune antop npnnocnt Gmarogapnocts upogeccopy B. A Cxo-
nmiaueBy 3a [IecHible YRazaung no paGOTe.

JlaGoparopna
Jleye6B0-carnraproro ynpastenna Kpemns
Mocra
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ARAODILEMITA HAYR CCCP

FMOPOXNUMBYECKIN INHCTHTYT (llonouepracek)
FHOPOXIMITYECKRIE MATEPIIAJDL, TtodM XX

Jd. [, KPbhIJdOBA

MUKPOMETO/ OHPEAEJELI YPJIEPOTA OPLAHHUUYECKOIO
BEIIECTBA IIPECHBIX BOJ

Oupeaeienite Opragniueckoro  yriepoja B BOje nMecr GosLoe 3iuaue-
Hite NPI H3YYCHIHT BOANOro OPralilyeckoro BCINCCTRA, & TAIGKE 1 IPH OlleH ke
pasnoodpasdthlx KOCBCHHLIX METONOB OHPEieACHs Hocaeatiero. Manoe copep-
JRanie B UPNPOANMY BOJAX OPralnyeCKOro BCUICCTBA NPT 3HAUNTEILHOM
conep:Raumil  PAcTBOPCHHLIX COMEIl ICKAIOUACT HOIMOKNOCTHL MPHMELCHIs
METOIOR GYXOFO  CONGKCNNSL A ONPCACICHNs  yriepona.

M3 MuRpoMeToion MOKPOTO COMIRCHISL HalGosee COBEPUIRHHLIM B UACTOA-
nee BpeMa Hato cunTaTh Merox, omicanuntii Kporom n Keiicon [l]. dror
METO;{ OTuuaeTest GOBIION TOMHOCTLIO If BO3MOKIOCTLIO AllajiN3npoBATH
Maznie 06nembl Bopnt. [lpn momomn naunoro METOjQ OIPCACHSIITH  YIiepos
Opraunueckoro peulecTsa okeancikoil ponbl. Ias onpenestenns dpanock 20 ma
BOjLhY, 11 COfiCpsRAIIIe ODPrallliuccKOro Yriiepojla B JRHHOM 00heMe COCTaRisao
orosto 50 Y. MIEPOMETO[ MOKPOro COGKCHUA A7 MOPCKO( BOJb BHEPBLIC
npuyennn y uac B. P, Hanko [2]. Ilanmuii MeTon Moscer 6WTL HCHOML3OBAI
I T ONPCHCTeN sy YITICPO/d OPralliiuecckoro BEulecTna I NPeclhX Bojax,
ROTOPHIC COJIePIKAT OPraHitucCkoC BEILCCTBO  PA3IUHOro NPOHCEXO:RACH U
B caMbIX PaSIUTHBIX  KOJIUCCTBAX.

Noa analiiza no yRkasaunoMmy METOjy 1PIL ONPEICIACHIN yIIAepoga B 1pec-
unx poygax omcan B. A. Crounmnesmnt [3, 4]. Auprop yupoctna Meroj i
IOBLICIIT er0 TOYNOCThL, NPIHMCUIB Ooijice chadnic THTPOBAHHLIC PacTBophI
Ba(OH), n FHCI. HanBosmee BaRinbIM N3MEHCHICM, BIECCHLLIM B METO,
apiasieress npnyeiienne woaGn 1opoit  (opanl, Gosiee mpocroii 1 yno6HoMH,
a tawske asyx nornornreneii. Ocnonioii peakTnn — Xpomopast cMeCh — BLIT
ocrapaen Ges namenenna, [[aa cro npurorosnens na 100 M cepioii kucaorn
p pazsepemnn 1: 1 npudasnanocs 6 r nmaca ,imosyyentoro cnsrapiiennien 10 r
K,Cr,0,;, 4 v Ag,CrO, 1 1 r CrO;. IIpu mpopepre Merojia HA OKcagaTe HaTPis
apTopoM GLIII NMOJIyUeHHl YNOBIETBOPUTCAbIbLIC peayabTathl (98% Teopern-
uecKoro rosaecrisa). aa ynesuuemin 00b8Ma cyXOro O¢raTika OT Buiapii-
parnsa npeenntx sox puocruock 300 mr mporadsienioro K,SO,, uro B jlansueii-
iweM 0ofJCruasio  CHATIIC OCTATKAa € YaIIKLIL.

MajsouiicrennocTs  OMyOMITKOBAHHLIX PpesyabratoB [5—8] no nponepie
smerona Hpora i Keiica [1] ma ussecrinix opraiinyeckiix BeniecTsax ne gaer
BO3MOKHOCTII OLEHNTh ITONHOTY COMKEHUA 1IX I1f YCTAUOBUTHL Npelesbubie
KOJITYeCTBA YIJIEPONa, KOTOPLIC WP 3TOM BO3MOMKHO ONPCHCIITE.

IKCIEPIMENTAJIBHAA YACTD

Llaa onenxu meroga B Mmojudurawnt 5. A. Cromunuwesa [3, 4] mamn opo-
‘BCREHA TPOBepKa METOJ(A 1Ia PAasyIulLIX N0 CTPOEHINO IT COCTAaBy Opralue-
cKIX BeutecTnax. B mpouecce paGoTil B anmaparypy OB BUeCGHLI 1EKOTO-
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phie usMeHeHis §i AONOMMeNNs, & TAKMKE BblcHeHa HEOOXOAMMOCTh M3MeHe-
HuH B cocTase cMecn JUIST  COMKYKEHIL.

MpuMenapmasgca namit Koda j7IA COAGKCNNA ObIA 3UAWNTEIALINO MCHB-
nuix passepon (emroctsio 25" M), Ilois norsourenna OKHCAOB a30Ta, BIS-
Hie KOTOPLIX MPH Allali3e NPECHLIN BOX, CONCPHRAUUIN HITPATH, MO;KET OWThH
3NAYATENBHRIM, K KOHILY COKIIraTeAnHON TPYORIT ORI 1Iplcoeien IOrIo-
™HTeAL € cepuoii KucaoToli. PeayinTaThl COMRGHIT YIAepoxos, HAREICBOI

T BUMHOI KNCAOT MOKA3aclll, YTO 9TH BCHLECTBA CTOPAIOT 1IOJTHOCTHIO. AMITHO-
KICJIOTH, TAMKOKOML 11 ananun cropain na 62—67% (radn. 1).

Tacanna 1

Onpeue:ufnne YIICPOAA B MIBCCTHINX opraneerux  neuteeTnax
nOo MIKPOCCPHOXPOMOBOMY MCTOIY

Halineuo b 9, OT BHeEcenoOro

Konuue- semecTsa

crno C

HA oupe-

aesienue, AT
v Maabuoe | Majanioe

he B2 ]
ol pejie-
MawKcH- neuui
cpennee

Beectno

Bunnasn kneiaora e e e e 100 97 104
Orcanar naTpust « « + « . . . . 100 96 98
AR Te T} 1 N 100 103
Apabnnosa . . . . .0 ... 100
Acnaparun unefirpassosannnifi . 100
AJAHII . . . v o o e e 100
Ananun uefitpasnsosaunwii . . . 80
TOMmE . o v v v v v v e e e e 40
UANKOKOABL .+ v ¢ v v v . 30
I"MIKOKOMB HEIITPAnN30BaH kil 100

IO LD 1D = b — T U W

© Orisonenie Pe3yibTaToB OnLTA OT NCTHHNOro Koanuecrsa na 2—3%
B CTOPOHY YMCUBHILCHI MO;KIO0 08LAcHuTL norepeii venecrsa upit repesoce
CYNOro OCTATKA 113 Yallkil B GIOKC U 3aTeM B ROJIBY.

Tlomsientibie JANIBIC B ONLITAN € AMIIOKHCIOTAMIL 3aBHCEIIL OT JICCKOIL-
KILX NPHYIIT: 4) OT U0TePI BeNecTBA NIl BLIAPIBAINIT pacTsopa, 6) 0T meinos-
HOrO Cropamis 13-3a HEOCTATOWHOI KOWIEHTPAIUNT ORICITENel 1t Kara-
JINBATOPA 11 B) 113-32 1CTIOJNIOrO YIABMIIBANINT Y NICKICIOTH, TO YAAI0CH yCTa-
HOBITL NPT TPOBEACHNIL CHCHHANILULY OMLITOB, B KOTOPHIX BHISCIIIIOCH BT~
e kasknoro Qarropa oriennuo. Jmm wabeikanist 10Tepil AMIIHORICIIOT
0PI BLIAPIBATHOL O TICPEBO;(IANCH B HCAETYYIC COIIL JIPIL TOMOILIT TIpndas-
JICHIIS K PACTROPAM AMIIHOKIICIOT PKBHBAICHTHEIX KOJIMECTs COftol. B cyxom
0CTATKE 110CIe BLITAPIBAILIS Ite Grmo ofnapyskeno ciexon wapGouara. Onnrrar
COMgeINlA  NeliTPaiI30BANILIX aMIHOKIICIOT jajlil 60Jiee BHICOKIle DPe3yJb-
TATLl OTPEeNCIiIs, O BCe 7ie 1le YHXOBICTBOPAIOUIIC TPeGoBaniAM, Ipeabas-
stscMRM & MeTony. Heiltpasmsopanine avitoRicaoTsl cropain ua 68—92%
(radm. 1).

[ puserneiiie UICTOr0 KICIOPORA TIPTL IPOBCHGHIII COKIKEeNIA He yIiyd-
Y10 Pe3yJLTATOB ONBITA II HE OKAa3ado 3aMeTiHOro BIUAHNA 1a CKOPOCTh
Cropauist aMIIHOKIICIOT, .

Y 1oBiteTBOpIlTeIbHEIE PE3yAbTATh NAJIE ONAITH ¢ TIPHMEHEeIneM Xpoxopoii
eMecil ¢ OCajlkoM, WKOTophii ofmaio ofpasyerca B Kozde, THe Xpamnires
XpoMoBast cMeCh. IJTOT OCAjoK, COCTOAuL] 113 coneii cepebpa u wepus
Il PacTBOPAIONIIIICA HPIL TEMICPaTYPe COYKKels, NOBLIMAeT KOUIeUTPaUiio
OKITCINTERA 1 KATaJI3aTOPOB B CO/RNraTeabloil cMecH.
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Murposemod onpedeaenns yeaepoda opzanunecko2o eewecmsa npeckux 600 G5

OnpiTHpM myTeM Haiifiello, YTO mpir KOMHATHOI TeMmepaType npoapaduas
<cyech Hpora cosrepasur oxono 20% pcero cepeGpa, B3sATOrO Jyist ec NPHrOTOB-
aenns (oxoxo 9 mr Ag,SO, B 3 ma). Bombmoe womnuecrno cepebpa, Haxoms-
merocs B OCajike, OGYCJIOBJINBACT [AJICKO He MOJIOE ICMONb3OBamie ceped-
pANOro peaxrusa, a ocralonieccs B PacTBOPE KOMIUYEeCTBO cepebpa, Kak
TOKA3ad1l ONKITH, HEROCTATOTIO JIPIT COMGKENMII HEKOTOPHIX OPraliyecKix
seutects. [Ipnserteitiie XpoMOBOIL CMeCT € 0CAfIKOM TO3BOJNAET PALUIOHATLHO
HCHONHL30BATL BCe cepebpo; oguaKo BHecellle B KOMGY Takoii XpoMOBoil camectt
(¢ ocamiom) 3aTpPyHUNTCINBUO, I NOITOMY CIHENOBAIO YBEIMWITS KOHUEHTpA-
U0 KATAJIN8aTOPOB, BHOCA IIX B KOMOY B LMje CyXIX IpenapaTos.

Jutst BusAcHenNA ONTHMANLHOrO KOMIMCCTRA Ccepebpa B COKUrATEINbIOI
CMeci BT NOCTARJIEHK! ONLITHL C PABJNTILIMIL 1I3BECTIHIMII BCLICCTRAMI.
‘CepeSpo puOCILIOCE OMOMHNTENLUO B PEAKLIOHIYIO CMECh B BHJe TIPOKaJICH-
noro cyxoro Ag,SO,.

Pesynbrarst ommitop  (taGm. 2) maioT ociopamite cuirrath, uro 30 mr
Ag,SO, — mocraTounoe KOMITECTBO TPIL COMUKEHIN OPrauiueCKIX BEecTs
¢ Pasioll cooco6HOCTLIO K OKICJAEGHINO I BHOCHMLIX B KOJIIYECTBE 100y C
Ha onpefcicHie.

.
Tadanga 2

l’c:sy.'u,'rn’l‘l-l OHLITOR COMGKCHIST llCﬁ'l‘p:l.‘lll.'lOmllllll:lX AMIHORNICIOT
C PASAITHLIMI KOINYCCTRAMII RaTauudaTopon

Haitneno b % or puecettoro
Koniraecrso C I\'d{m':e- BenecToa
Ha onpeneJe- CTBO Uneno
Hue, Ag,SO,, onpencaeni
Y Mr MIHI- MaKCH-
Maabuoe | Majbuoe | ¢peance

Beulecrno

I'unroxons 103 92
» — 100

» 99 9
Ananin 69 68
93 91
102 98
88 88
— 97
. 100 100
. . — 102
Acnaparun — 85
» 102 99

Lo b e B 20 GO 1O DO B b

Bueceune cyxux KaTa;nsaTopoB I TpUMeNeHITe XPOMOBOIF cmecH 663
‘OCafiKka UO3BONMIIO UECKOALKO W3MeHmuTh ee coctas. Bo Beex mociemyrompx
OHLITAX NPIMEUATACh XPOMOBAS CMECh, JJIST IPIrOTOBJICHIST KOTOPOIT JCIIOML-
sopazea wiap, comepsrauti B wersipe pasa Menbure Ag,CrQ,, uem man
Kpora. Ha rampaere 100 aur cepuoit wucaorit passegemis 1:1 npubaBasiocn
6 r mnasa, momyuemnuoro us 10 r K,Cr,0,, 1 r Ag,CtO, n 1 r CrO,. s nopm-
eHus KOHNEeHTPAEIl KaTajl3aToOPOB K COMRUTATENLHOIN CMeCH H00aBHaIIch
cyxme 30 mr Ag,SO; u 10 ar CeO,.

Buira nmposepena ratoxe mommora morsmouwelis ofpasyioweiics npin cous-
REHUIL  yrIIeKneaoTs. Brificueno, wto mpir npiMeHem ABYX NoraoTTeleit,
comepyrarqux 1o 1,5 an 0,05 u. Ba(OH),, B oTACTBULIX Caywasx MOTYT 6LITH
TMOAYHCULT 3ANIGKEMIEE ANIe BCAEACTBIE HEUOTIIOr0 NOMNIOMICHIA Yrile-
RHCIOTH. ITO WABIIOAACTCH TPII COMIKENIIT IPOT, COMePKAMIX opramngecroe

5 Tugpoxmnmirueckie martepuanst, 7. XX
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pemectno B koauuectse 100y C n Goavwe. Omndka MOxer ROCTHraTh 2,5%.
Bo BpeMa cOxGemns M TO ero OKONYAHII TP BHTECHEHINI N3 mnpi-
fopa yrAeKucAOTH HCOGXOMIMO MONTEPHIIBATE IOCTOSMIYIO CKOPOCTH MPO-
nycKanmsa Kncaopoaa (Bosiyxa), papuylo 6—7 ya/muu. Bosee Guerphiii Tok
Kicsaopoaa (BO3AyXa) MOKET NPHBCCTIL K HENONHOMY TOTJIOTUCHIIO CO,.

Bce peakTiBbl, HPIMeHsAeMble A ONPefesleniis opraniyeckoro yraepona,
MOSKHBI OBITH UHCTHIMIL 1l He COfepskaTh Opramivecknux npumeceii. Jaa
OUMCTKI KIICTOPOXA ¥ BO3jyXa OT OPrauitTeckny mprMeceii HEOGXOMIMO WX
OPCABAPHTENLIO TPOKNraTh B KBapnemoii TpyOke, 3amOJUIICHION OKICLIO
Mt (JUIM ¢ MOMeI{eHHOIT B uec naarunopoli cnupaneio). [lepen nauasiom
OUBITOB TIPOBOMITCS XOJIOCTOE CONGKENIE XPOMOBOIl cyecn, I 1071y YeH R
peayabTaT YWNTHIBAGTCA TPl AATBHCHWIN  pacdeTax. B onmrax Hpora
nonpaBKa Ia XOJOCTOE COjKAieHiie XPOMOBOii cMecil COOTBETCTROBATA 3,6y C
ua 1 ma xpomonpoit cyecu, T. e. 10,8 y yraepona ma npusensemuit 0GneM
cMecIt.

B mammx ommrax nompapka coorpercrsopania 7,2 y C ma pce PeaKTuBH,
IPTIMCHSCMBIE JITTA OJUIOTO COMKEeHI.

Bronne Haj@KHLie AAUNGLIC HPH TCHBITAHINL METOAA ¢ DBBEjCHIICM BCeX
ISMEHEHTI 1T JONOMIeHITiT, HOJYUCHIIBIC TIPI COAUKEHUIT PASHEIX OPlallITiecKix
pemects B wommnuecrne or 50 yo 100 y C, mpusenennt B Taba. 3.

ST
O

e et st e memn ¢l A St |

<t Ve Tt

Ta6auna 3

OIIDCRC.'KOHHC yracpona B N3BECTANIX  OPANNTECKIX  cocmneHiax ¢ UPAMCNCHACH
CMCCIH HOBOIO COCTABA I BIHCCCHICM CYXIX KaTaimuaaropon

Haftneno b % OT BHEcCCHHOrO

Komitve-
ec
gecrso C pemecToa Yueno

BemecTso Ha oupe- oipene ~
aeJqenie, M- MAKCH- aennf
Y smanwnoe | maapuoe | CPeniee

Bunnan nueaota. . .. . . 100
OKcaJNaT HATPHI « « . o . 100
I'mioko3a . . . « . . . . 100
Apabuuosa . . .« o o oo oo - 100
Acnaparuy neiiTpajinaopannmil . 100
Ananun nefirpannsopaunumit . 100
CaukoKoNb HeilTpanmsonannui 100
Tannunosas KHCAOTR . « o « « « . 100
Cyech'  ananuu, TAOKO3a, TIVINKO-

KOJb, OKCANAT HATPHA . « « « . . 100 96

O N R S X ]

-]

VHOBACTBOPHTCILILIE PE3yJILTATH HONYUCHLH 1L NPIL COAGKEMIT H3BeCT-
asx peuteers B woangectse or 30 po 50 y C. Ilpu atnx onmrtax ornagaet
HanoGHOCTh B TPETheM IOrJIOTATelNe, KOTOPLUI BCErga CTaBUIICHA NPH COGe-
HIIM OPraHUJecKnX BEIIeCcTB B KOJMYeCTBE CBBINE 50 vy C. B onmrrax, npose-
HEHUEX Ha HeKOTOPHIX BEmecTBaxX B KOJINYECTBe N0 ZOOY C, oucpmjya Heobxo-
AOMOCTH TpeThero morioTuTeds. IIpm cosennu TPYAHOCIOPAEMEIX BemecTs.
» wonnsecrse, mpepumaromen 100 y C, crenyeT yBesmumBaTh I KOJIMTECTBO
Ag,SO,, no6aBIAEMOTO B COKMAraTesIbRyIO0 CMECk.

JlanHHe OOHTOB IO ONPENENEUII0 OPraiifyeckoro yriepoaa B HPEecHHX
BOfAX OpPHBOAATCA B Tabil. 4,

B mccienoBaHHNX IpofaX Comepsikanye OPraHidecKoro Yriepoaa cocran-
aamo ot 4,0 no 10, 4 mr/n. Oas onpeneneuns C Gpanck npo6u 1o 5—10 M,
i cogepsxarne C B BUX KOJIe6ainock OT 40 o 80 y. PesysnbraThl OTRENBHLIX
onpefeNeRnii Majo PAa3HATCA MEKAY c060il 11 OTKAOHSMIOTCA OT CPCRHEro 3mna-—
wenus He Gonee wem Ha 4%. ’

TR S
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Tabanma 4
Onpepesienie oprannuecKoro yriepoga n PuasTpoRannLIx popax *

Opratisyyeckust yracpon, | Orknonenne
MU/

Tara 0T cpenuero

Boxoem BBATHA
npoén

cpextee | Mr/n

1950 r,

p. Mockna y r. 3sennroposa . . . 21/VIIL 10
p. Ilaxpa y noc. Kpacuan Maxpa .| 29/VIII 7
p.
p-
p:
[

—
=]

L O
WO

3
2
Jlecna y ¢, jleena . . . . .. . 8,8
Merpa v r. Merpw . . . 4,
1

#a CO w1
GO wo;mer

]
II

2
4

H

e e 8
Bansra y c. Hono-Hunoancioe . / 4,0
aman uy, Mocksmt . . . . . ., . { 10,

—
(=N

1o
[=4

BbIBOIDI

1. Ilpomepen muxpomerox Kpora n Keiica IJIsL OLipelesieHMs Opraujiye—
CROro yryepojia sopst o mogudurannmi B. A. Cxomimiena na OpratiyecKix
DCIMECTBAX PABJINYHOr0 COCTABA I CTPOEHIST. Y CTANOBJIGHO, UTO HEKOTODHE
aMIHOKIICIIOTEL M¢ CropaloT HOJIMOCTLIO NPIL NPIMEHEHII PeaKTIBOB, PeKOMeH-
OOBAHIEIX aBTOPAMIL.

2. B uenax uopniurenus OKNCINTENLHON COCOGIOCTN CMEC 151 COFOKe-
HILT 1T paNnONanbIoro NCNONL30BAMIA PEAKTIBOB H3MEHEH ee COCTAB I Npeg-
Joeno pomonunrenniio suocnts Ag,SO, B xommuecrse 30 Mr 1a ompepenene.

3. Ilpu upiMenedin cMecl HOBOro cocrapa mHa Pas3NUYIBEX H3BECTHHIX
opramnvecKix coepmHennax B Koaimuecrse oT 30 mo 200 v C ma ompenenenne
IOy SCHEI PE3YJILTATH, OTRIOUSIONIICCA OT TeOPeTIYCCKNX B mpenesaax == 3% .

4. ITpupeneusl pesyinTaThl ompexemeuns yriepoga B TNpPECHHIX BOHAX,
COneprramax OPranmyecKoe BemIecTBO B komruectne ot 4 no 10,4 nr C B 1 .

PesyanraTil onpenenenuit OTKIONAIOTCH o cpenuero sHagennsn ne 6Goiee gen
HA =+=49%,

B saxmiouenne aBrop pHpamaer rayGoKyio 6rarogapuocTs PyKOBOMI-
Temio pa6orsr wpod. B. A. Crxonnuneny sa memume yxasamms.

JlaGoparopia
Jleuebuo-camuraproro ynpasaenns Kpexns
Mocxkba

JUTEPATVYDPA

-A. Krogh a. A. Keys. Methods for the determination of dissolved organic
carbon and nitrogen in see water. Biol. Bul., 1934, 67, Ne 1.

2. B. T. IHanxo. Opraumyeckoe BemecTso B BOJle HEKOTOPLIX  Mopeif. I[or.

AH CCCP, 1939, 24, N 3.

. B. A, Crxommuumes. K sompocy of ompememenit OPIaHIYeCKOro yriaepona
B nmpecHBIX popax. Mlypm. amam. xmsanr, 1949, 4, N 3, 192.

- B. A, Cromumumges MeTofu onpefeNenis OPraluiueckoro BemecTsa 1 NpIpPOR-
HuIX Bogax. Tpynet Buoreox. sa6. AH CCCP, 1949, 9, 77,

.M. 0. Ropmys, H.3. I"exbymasr Hooke METOIBI 3TeMEHTAPIOro MIKPO-
amamusa. M.—JI., Ma;x. AH CCCP, 1947, crp. 46.

. ®. Ilpernas Konmuecrsenmsli opramiseckisii Mukpoananms. M.—JI., TXTH,
1934, crp. 49.

A, Opupnpux. IIpaKTHKa KOANYECTBENHOr0 OPraRHYECKOro MHKDPOaHaTH3A.
M.—JI., TXH, 1939, crp. 62.

- E. Sauer u. G. Bak. Uber ein Verfahren zur Bestimmung der organischen Stoffe
im Wissern. Z. anal. Ch, 1938, 114, 182. :

* Tlpo6nt Boper umsrponamics deped crexaArAnil GuasTp N 4, HOKPRITHIT Ciloem
CepHOKIICAOTO Hapis.
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AKRKAILEMMUA HAYR CCCP

PUAPOXUMUUECKIN HHCTHTYT (Hosouepsaces)
PHAPOXIMIMECKIE MATEPHAJIDL, ton XX

E.A. HHKOJNAEBA

0 BHXPOMATHOM METOAE ONPEJEJENIL ORNCITSIEMOCTIL
OPFAIIMYECKHX BEUIECTB B IPECHBLIX BOZAX

13 cyuiecTy0IIX METOJI0B ONPEETIeH s OPrallityeeOro BellecTsa B pi-
POMILIX BONAX B JaGopaTopHOii JIPAKTIKE YAWLC BCCrO HOMBIYIOTCA MCTO/OM
nepMaurasaTHoii OKIICAICMOCTIN, Kaik uspecTiio, 2T0T METO) He ofecneanBaet
HOJIIOr0 OKNCICHILA PASIIITULY OPrallitieCKIN COCAIICHIil, cTencun oKicae-
mist kotophix paamiuna [1]. B mocaexnee ppeMa 1pin auaiize opraiiiecoro
peuecTBa B 10unax [2—4], a Taiike B CTOWHNIX 1f BarpssUCHONX popax [2, 5]
u B Bojukx opramnsvax [6] crasn nnipoko mpumensTh Gozce coneprucHHbii
MCTOI — METOL OIXPOMATHOIl  ORICJIAEMOCTH 11 PCIKC — MCTOR 1O THOI
onrncaaemoctit [1, 2]. Omicaunt Tarae pesyanLraThl oupegeieunii GixpomaTnoii
ORICASMEMOCTI 1f B TIPHPOAULIX BOMAX, BHIIOJHCUIEIX 110 METOjlY, Paspa-
Gorauuomy Ifocuncroit mmosorugeckoit cranmueii [6].

Kak u0Kasain cueinagbibie 11CCIeMOBalA, TPOBCACHIILIE Ha H3BECTIhN
OprauItuccliix COCIUUIEHIAN, METOj| JONATHOM OKIICISIeMOCTI ofcclieutiact
NPAKTIUCCKI TIOJHOC OKICIIENNC BCCX 3YUEUIILIX OPratireckilx COCJUMITCHITH,
3a nCKIIIOYEIeM TeX, KoTophie e orircisiores 110 Hueabuamo [1]. B 10 :xe
BpeMa  MeTOJ GIXPOMATHOI ORIICHIEMOCTIL lie o6ecneunpaer 100% -uoro
OKICIICHIAL  PAMA  OPTAIIYCCKNX  COCMUILIEINT, CPexn 1NN — aMILIOKIICIOT
1t Genmonmx coemitnernnii (2, 6, 7, 8)]. Bomwinoe npaxTtiueckoe 3rrauectire
1MeCT OfeHKa GIIXPoMATIOlil OKICIACMOCTII B IIPUMEHEIIUT K a3y pasiir-
HBIX BOJ, COHEPFKALNIIX OPrailiuecKie BENIcCTBA pPAa3noro MpOoMCXO:KicHnA.
Bronne ecrecTseiio, UTO B TOM cilydae UE0GXOMIMO IIPOH3BOHUTL Mapai-
NCIBULIE OMPC/CHCHIST OPraiiuecKoro Bel(ecTBA PasubIMIL MeropamMu®,

Vuirrhipasi Bce cKasalfioe Bulle, aBTOPOM OMJIC MPOBEACHO XeTanbuoc
mayuciire TeX cJyuaes, Ije He JOCTHrajach IOMHOTA ORICICHIT opraiiie-
CKIX coejiietil, It 6K paspadoran cnocod, obeclewBAOLTILT TIPAKTIYCCHIT
TIOJIIr0e OKIFCIIeHITe TIX coemitHeii. Beuro nayweno Tax:xe BIIIAINe 11a jail-
HAIL MeTOH XJTIOPUI0n, OBRIYHO CONEePMANIINCs B MPHPOANAX BORAX, Tt paspa-
foTall MIKPOBAPUAIT BIXPOMATIOrO MCTOMA, MO3BOJNAIOULN ONPEACHATS
OKIICHSICMOCTh B BONAX, CONGP/KAIIIIX Majioe KOJIIYecTBO Oprailiiiccroro
pemecTBa. PeayabrTaTh 9THX NCCACNOBAHIT 1 CIyKAT TEMOIT 1ACTOFIIEro
coOoGIeHnNd.

I. HCHBITAIIE METOTA BIXPOMATHON ORIUCILSIEMOCTH HA H3BECTHRIX
OPTAIIMYECKIX BEIECTBAX

MeTozsl OnmpeHeNeniisa GIXPOMATION ORMICIACMOCTI, UPIMEHABIUNCCT B 1ie-
peUNCeNIFIX BEIMe Paforax, HECKONBKO PAaajnyasich Mexity coboil kak 1o
KOHIEHTPANUI KITCIOTH, BXOAAme B cOcTan cMeci, Taw Il MO Temiieparype
T NIPONOILKNITEIBIOCT CHRUTALN.

* TlogoGuan paGota UPOBORXHTCH HAMII B NACTOsICE BpEMA.
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Mt npnvenngn yertox 1. B, Twpunua [4). danuvii Meroy Obin etasnsio
Haydell 11 npoBepel NPT MOYBEHIILIX JICCTeNOBAIAX; NOAYICHIEE Pe3yIILTATh

GLUTH HAHAYUNINMIL 113 BCEX CPAaBHIUBABIINNCA METONOB (NPOLEHT OKHCIeHus
paBen 93—97).

Peaxrtnusu

Cepuoxpoyonyio cyech (npnfausnrensuo 0,4 . pacTsop) roOTOBIUIN CiIe-
syionun obpasom. 20 © 113MeALUCHHOTO ABYXPOMORBOKIICIOrO KaJjlis PacTBO-
pann B 500 M gureTimnpopanuoil Boast * B Gonbmoit Kombe. [To pacrsope-
it B konby panpasr 500 Ma xmvuueckn wneroit [M,S0, ** (yn. n. 1,84).
Tawxint ofpasoym, B omanune ot nceaegonannit 0. E. @atuuxuuoii [7], roro-
pupmeii cepiroxposonyio cvech na wonn. H,SO0, (ya. b. 1,84), B pauanx
omnitax amsn cevecn ortnomenne H,S0, : H,0=1: 1, B onmrax H. A. Homa-
posoii [3] oro ormonienne onimo papsio 1 2,

Hndemmmayun & roitvecrne 0,5 r pacrropanu » 100 s woun. H,SO,
i sanpasn B 20 M JUICTHIAINPOBAHIION BOXLI.

0,2 u. pacrsop comn Mopa roromusicsi pacrsopeunem SO r coau Mopa
(nenosenrenwiic kpucranast) 8 1 1 mucTniuniposanioll Bojul, cojepskarieii
20 sz wonn. IM,80,. Turp pacrsopa comir Mopa onpemessics Npi HOMOIMIT
touauoro 0,2 1 pacrsopa K,Cr,0, B mpucyrersnm mufennsaziia.

Togunit 0,2 1. pacTBOp RBYNXPOMOBOKHCIOTO KaMifA IPUFOTOBISICH
pacrpopenuem 9,8070 r K,Cr,0, x. uw. » 1 & mictiummuposannoii Bomul.

(Mocopnan kucnorTa jJas oneTon Gpasach x. . 85% ***,

Mecrognra onupenedenisa

B nedonniinx Gappoposbix MauIkax, HOKPHTLIN BHYTPIT NMIA3YPLIo, Bhlla-
PIHBAJII B CHEIAJLUOM, LPCIOXPANSIEMOM OT UL lKady HPU TeMucpaType
60—70° onpepemeunnii oGbeM Tcenenyemoro pacrsopa (poxusi). Buurapenunii
ocrarox obpabGarnizain uemocpencrsenuo B (appopopmx wamxax 10 a;
0,4 1. pacrsopa CEPHOXPOMOBOIT cMecH (MIsi OTMEPUBAHUA CMECH [0JIL30-
Bamich rmierroii #a 10 Mz, mpruem Bpems crexamns ee, papnoe 1 mmit.,
YUHTLIBAJ0Ch cerylmomeponm). B waueerse warammasaropa upubapmsns 100 mr
cepHOKUCIOro cepebpa.

Catech OCTOPOHSIO 1I€PEMEImITBasIiL, I0CJIe Uero CONCPsKINMOe Taueln epeno-
CHJAII B Kourgeckiie KOaon emroctbio 100 aar *#%*  Saren wombourit moMeman it
Ha Harperyo no 180—200° necwanyio 6amio, rae marpeBaiil X JIO KGNS
IPOROJLKUTENLUOCTL Kuteltiiss Obina papua 10 mum., 103[Hce BpeMs KHIA-
ueHUS GBHIIO yMENBbImEHO 710 5 anm. ****%  Jlgg npenoTBpaniciis yoapupauns
MIAKOCTIL TOPIIO  KONO 3aKPLIBAIL KOMNAYKAMI-XOJOMMALLIITKAMIp **kkkk

* JlucTunanpoBannan BofA, ynorpedigeMast s OPATrOTOBNERNs PEAKTUBOED I B ONBI-
Tax, noxpeprasiace nropiuuoii neperouxe ¢ KMnOy n H,SO; B MucTHaAnNAQNONHEOM anma-
parte co CTCRJIISTHHBIMII IHJ[]X(I!{\:\IH.
** TlpeapapnTenslio KICAOTA KNNATHIACL NOX TATON [NA OKNCICHHA BO3MOXKHOIL
mpuMecH OPraHItiecknX coefiueHuii.
*%* Mokuo noabsoparsest rarse 1 60%-uoii gocdopuoit rucnoroii,
k¥&* Te ganm cCPHOXPOMOBOIiI CMecH, KOTOPHIE OCTABAMICH HA CTENKAX YATIKI, CMbl-
BaJCh RNCTUAMNPOBANHOIi BoRoli B Koaby, B KoTOpOii B nanphelinieM 11 NPON3BOIIIAOCH
OTTUTPOBHIBANIIE OCTATOYHOI'O KOANYECTBA CEPHOXPOMOBOLL chech
*kx%* [Ipn sroM, Kax OyJcT NOKA3aHo Fajce, YAABAJOCH MOAYINTL GOjec Xopomyio
CXORNMOCTR NAPAJIZICHBHEIX Oupedeenit
**¥¥%%% HeoOXOMIMO OTMETHTH, YTO KONNAUYKI-NOJOANIBLHHUKYN M KOHlIYECKIe KOJOH,
B KOTOPHX NPON3BOAWINCH ONKTH, TIMaTeAbHO 06pabaThinain XPOMIIKOM, CHOJACKNBANA
IHCTIIIINPOBAKNOI BOLOJL M CYWNIN B clienuanbEoM mrady. XpaHeniie nX f1pON3BOXMIN
DOK CTCRASHHLIM KOMLAKOM, 3AMNINAIMIM OT BHCHIHEI'O 3arps3HEHuA.
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(puc. 1). OnHoBpeMeHEO cTaBLIIII KOHTPOJILHEII ONBIT ¢ OALOIT CEPIIONPOMOBOIL
CMechIO, TIPOTIeMNBAA ¢ Heil Te jke OIepami, YTO I ¢ JICOBITYCMEIM PACTBOPOM.
locne xunavenns na Gaue KOJMGH OXIAKAAII
B teenite 20—30 Muu., 10¢Te TET0 HIGKIIOO TACTh
KOJIIAYROB-XOJONINIBINTKOB  OOMBIBaMIl  1C6OIb-
IOIMIL DOPIAAMIT  IUCTIUIIIPOBALHOI  BOXLI, CO-
HepsnMoe Kond® pasbaniad QIICTIIUINPOBAIoi
pomoit B ormomemn 1 : 8 m  mepewocnsmn b
fonbIIe KkOUIrYecKie Koybu (eMroctsio 400—500
si), comepikamimre 100—150 ar muernamipopau-
1oil  BOJLI.

Trnrpopaiume ocTaToUHOIL CEPHOXPOMOBOIT cMoch
npoiussourocsk 0,2 m. pacrsopoym coxrt Mopa *,
wngiRaTopoM cay:kit xudemnmanmir (7 Kaneiap=
=1,8 MI); B KouHe THUTPOBAHIIsI PACTBOP COJNI
Mopa npub6apasaica o wamuaam., YToGnl  crenatsk
Mepexof OKPACKIl NUTUKATOPA Ovellb PEe3KUM, B
won6ur mobapmamir 2,0 mi docdopnoil wuenoTs,
ycrpausiomeil  BITUAHIIE [I0MOB OKUCHOTO Jie-
nesa [3].

Paszocrs MeKay 13pacxOmOBAHLGIMHI KOMilde-
craMit coiir Mopa, wuowepoieii ua THTpPOBALIIC
KOLOTPOJIBIOrO PAaCcTBOPA CEPHOXPOMOBOIT CMecH,

Pitc. | Il OCTATOYMOrO KOJILICCTBA €6 B ONBITAX C LICIKL-
se. 1. TlpuGop gan  xuus- C
gcmis cepuoxposonoii cuecn Y EMBIM BCIICCTBOM HAET KOJIYECTBO CEPLHOXPO-

MOBOIT cMeci, momeaurcii Ha OKRIUCHEHNEe opra-
HIYECKOr0 BEIIecTna. YMUOKAg 9Ty BEMIUUNY Hia ITONpABOYHBII Koa()-
¢gmnuent 0,2 u. pacrsopa comr Mopa 1t na 1,6 (1 M 0,2 1. pacrsopa comn
Mopa coorsercrnyer 1,6 Mr O,), momyyaey Bemiunmiy GMXPOMATION OKICIsIE-
Moctit B Mr O, B ompenenseMoM o6Beme.

Pesynsraru oupepgeleuns

B ra6n. | mpupefeus! panmsle, NOJy€Uelllbie Hpi pabore ¢ H3BECTULIMU
OPTrallIgYeCKIMII BEIECTBAMIL,

I3 mpusepgenmonix B Tabinne MAHUEIX BUEHM, YTO OPAKTIYECKU IIOJHOCTHIO
OKHCJIAMHCEL IPI GIIXPOMATIOM METOME TIII0K03a, BILIAA KUCIOTA, lU{aBeleso-
KHCJILIT HaTpmil, HelfTPaianaoBalHbll IAIKOKOIL, ajlanun ** 11 acnapariunopas
KUcIoTa. B TO sKe BPeMA MOMIKEHIILIC Pe3yILbTaThl OB HOMYYennsl Qs BCEX
TIPUBENENHEIX BhIIE OPradifyecKiX KICJOT B TOM Clydae, KOIIa BhlIapiBaHiie
OpOM3BONIVIOCs 6e3 mnpemBapuTenbHOil meiirpamusamir nx. Ha npnuepe
1(aBeIeBoil KIICIOTH GLI0 YCTAHOBIELO, YTO JIPM BEINAPIBAHIE ee PacTBOpa
IIMEJIO MeCTO YacTHYHOe YJeTydrpaiiiie; B 3TOM cjiyyae IPOI3BOMINIOCH OHpe-
JeJieHHe TepPMaHraHOMeTPHYECKUM CIOCO00M IICXOMHOTO pacTBopa II TOTO e
pacTBopa mociie ynapupamns. Pesyibrarsl mpuBegennt B Tabi. 2

EcTecTBeHEO GHIIO mPENOONOKITL, YTO II OpH padore ¢ aMillOKUCIOTAMI
HaGIiofaercs 9YACTIYHOE IIX YJETYWUBaHie PN BHOAPHBAHIN ***,

* PacTtBop comr Mopa OTMepuBaJH MIKPOOIOpPeTKoif ¢ menenuayn, pasnim 0,02 »ur.
*+ Tlo pesyapratay onopemencHns JI. II. Kpatosoii [9] npemapar amamnma $axti-
9ecKil comeps;xan 98% yraepoga.
*** To ke Owmo mHaiigemo JI. II. KpumoBoif mpi ompefiesieHi yriepofa B aHajaorng-
HWX Npemaparax aMuHOKICIOT,
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Tabnuna 1

Oxncaenne opramuueckux coejyuienuii 1o GuXpOMATHOMY MeTORY

KomsgecTso opraui-
YecKOTo BeinecTna PesynbraTil onpeneneniit,
Yueao| » oupenenenis, mr | % OT TEODETHTECKON PesiIdiiLl

onpe-

Oprangeckoe BemecTno ne}le-

i MitH- MaKcn-
MUHNMYM | MaKCHMYM| CDenuee | yampnoe | manbnoe

Taokosa . . ... ...
llasenenan wucuora . . .
asesienomucyniii narpnii
Biunaa wncmora . . . .
Pangoxons . . . . . ..
I'nuxoxonn 4 NayCO4 .
Amaump . . . . . .., .
Ananmu +4- NapCOg . . . .
Acnaparunopast Knciaora'. . .
Acuaparinosasn Kuenora 4
+N32003.........

—

B e D SO WDk N1
©

22,47 98,3 | 965 101,0
40,0 89,8 | 84,0 95,2
20,0 99,2 | 982 101,2
30,0 1006 | 98,0 101,8
10,0 796 | 625 93,0
10,0 995 | 96,5 100,9
10,0 90,3 92,5
10,0 94,0
91,8

[
oo SO
oo ooumoon

1 b
X=X

o

98,8

Ta6uanmia 2

Bawsinne Bomapusanma pacTnopos  IaRenenoit
KHCJIOTHI HA TOUHOCTDL ONPCALNCHNA ec ¢ lepMan-
FQUATOM Kaiaua (KOINUYCCTBO — 4 M)

Koumisuecrso masene-
BOSt KIICJIOTHI, Ipimegaune
%6 OT TEOpeTNYecKoro

100,9

100,9 } Bes punapmBauna
100,9

92,0 :
87,3 } Ilocne Bunapnsauns
92,0

Omnpenenennsa ueiliTpai3opauLIX XINMITYECKH WHCTONT cOmOil * pacTBOpOB
aMUHOKICIOT Q&JII, Kax 3TO BHAHO 113 TaGn. 1, TPaxTHYECKm DOTHOe
-OKlICTenle. '

Taxum 06pasont, MOMyUeHIbIT APYTIMII ABTOPAMIL HIBKHit TIPOLEHT OKUCJIe-
HISI aMUHOROCIOT [2, 8], ouesimEo, B H3BeCTUOM OTHOMIEHIIT obycroBnen
GACTUYHBIM  YJETYUUBAHWEM IX NpPO BLIIAPUBANME T BIOOJHE eCTecT-
‘BEHNO, 4YTO 3Ta HOTePsA OymeT TeM Goibme, YeM 6odbme HCXOgHNIL obBeM
pacrsopa.

Pesynvrarsr 6mxpoMaTHON OKICAAEMOCTI, TOIyIEHHELE AT Ge3a30THCTHX
COe[HHERMIl, COTNIACYIOTCA ¢ NAHEBIMA TPCABIAYIION HCCHeTOBaTeeit {2,
7, 8]. HeoGxonumo OTMETHTH, UTO BO BCEX CIIYYAX HapaJuIeIbOsle Ompene-
JIeHHA e OTKIOHAJICH OT cpegueil Bemuwmuiin 6ombme, geM Ha ==3% .

* Onur, nocrapieHnuii Ha PAcTBOPe XIMUYECKH MMCTOLi COMH, e Ran OTKJIOHeHusA
0T KOHTPOJIA. : ’
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. A. Huxosaesa

II. PACRUCJIAIOIEE JEMCTBHE XJOPUIOB 1l EI'O YCTPANREHILE

Kax nasecriio, upi masrami Xj0pugos B BOJe PeaysbTaTLl olpeneIIeIits,
OxuCIAEMOCTI (IO BeeM MeTofam) Gurpalor mpeyseamucns. H. A. Komaposa (3]
II0Ka3ajla, HYTO OPI OGNXPOMATHOIi OKICIAEMOCTII XJAODUAK B KOJYCCTRE
80 wr B onpemenseMoM 0GHeME YBEMIMIIBAIOT PACXON KICIOPOXA HA 0,8 .
Hasn yerpamenns pmusnna xmopumon M. H. Autunos-Kaparacn [10] pero-
Melyer nponsBoxuTh 0GpaloTRy cepmokicaLiM cepeSpoy. Beimy Toro,
YTC NPUMENABIIAACA HAMIO CEpPUOXPOMOBAs CMECh OLIIA B pa pasa Kpeiue
cyeert, npmveusemoii H. A. Komaposoii [3], a upnponune pommr HnepenKo
CO/lePIRAT BHAUMTENbULIC KOJIYecTBA XJAOPIOB, OLUIO pEueno mupoBepiTs
X packiucisiiomee BAuUAUNe M HaliTIl OYyTH K YCTPAICHMIO 9TOrO MelicTBiA
opu paoTe ¢ gauHoil cmecklo. Ilepsbie onpexencnisa UPONBBOMLIIL HA KICTIII-
NUPOBAMHOIT BOME, Ne COREpsKAllell OpPraulMecKNX COemuICIHiT, Hapecery
xipurseckn wicroro nporasennoro NaCl pacrsopsumir 8 5—10 mr mrermmmn-
ponamuoit Bogst B (apdoposoii wamke. Tyna sxe Buocmmn cepmonmcioe ce-
pefipo B KomdigecTne, HEMHOro MPEeBLINIAIONTeM DeOBXONIMOC s OCAsKACUNST
xaopupos, w, Kpome toro, eume 100 mr Ag,SO,, mpumeuscmmx B Kauccrne
Raramrsaropa. Ocaskjeline mpoOM3BOJILII B TeMuore B Tevemie 1 waca upir
TmePIOoANYECKOM HOMEIUIIBANIILL CTEKIANHOll nasouroii. [Tociie aToro cimeco
BRIIAPUBanu gocyxa i gobamnanr 10 M cepuoxpomonoii cyecir. Bee ocrann-
HHe Omepamii MPON3BONMVII TaK e, KAK 9T0 yKA3amo BHIC.

s rabm. 3, B x0TOPOIl CBENEHLI PesyJIBTATLI COOTBETCTBYIOLILX OMBITOR,
clefyer, YyToO 9T Pe3yAbTaThl 3HATHTEIHHO OTIIHYaloTea or manmeix H. A. Ko-
maposoif [3]. Oxasamocs, wro mpn mamramr 100 Mr xyop-iioua B ompexense-
MoM o6beve Gea mobasnmermsa Ag,SO,, B Hamux omnTax UAGIIOLANOCH MOMNOE
PAacKItCTeNe CePIOXPOMOBOIT CMeCH.

Ta6anua 3

Yerpaucuue packneaaomero neiicTsna Xaopiuon mpi moMong
Ag,S0, B oTcyTeTnie opraunucernX coepnenii

Komisuae-
CTBO Ticao
XTIOP-10LA| oo -
D Onpene- pone- puMevanie
JACMOM | Ty MITHII~ MaKeH-

06::{510. cpeniice | wanpnoe | madbioe

Ounpeneneune, %

100,0 Mruoneunitoe packircienie AgoS0y
CeploxXpoMOBoil caecrr He pobasusai
100,0 87,8 85,3 90,3 C moGasneuien
AgsSO,
75,0 94,0 91,5 96,8 To sxe
50,0 94,0 90,1 98,0 »

25,0 97,3 95,1 99,0 »

Beepeurne Ag,SO, mommocTsio yorpansio omiuGRy MpI HAIIIMHI XJAOPHLOB
e omee 25 Mr XJyop-ioHa B ompepeierul. Taxum 06pa3od, OUYeBLO, pac-
KIICHAIOMAs PONb XJIOPUAOB IPOSBIAETCA 3UAUHTENBIO CHIbHEe NpIt pabore
¢ Gosee KPEIKOIl CEPHOXPOMOBOIf cMechio *.

OrnensEo GbuIm mOCTAaBNeHIl OUBITH MIS BRAcHenmua Biuguma Ag,SO,
HAa PAacKACIeHNe CaMOif CepHOXPOMOBOIl CMECH B OTCYTCTBUE OpPraHHYecKIX

* Hax 6yner moxasamo Hinke, IIpIl YMEHbMeEDHH BpEMeHli KIUAYCHNA ¢ CePHOXPOMO-
BOIl CMEChIO O 5 MiH. IPaBIIBHOE ONpefieseHne OKHCIAAEMOCTH GEIO BO3MOKHO H TP
OosipiieM cORepsKaBUI XJIOPHHOB. .
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COC/\NCHIIT; PACKHCIAIONEro JeiicTBI UPAKTHYECKIL e GHJIO yCTAHOBRJIEHO -
u npir Boegennn 540 mr Ag,SO, (tadm. 4), wro coorsercrsyer 121,8 mr Cl.

TaGanna 4

Bansinne Ag,SOy na packuesienie ¢epnoxpoMonoii
CMCCH B OTCYTCTHIC OPralMYCCRIX BEIECTD

Komnyecrso
cepnoxposo- | IK0JIUECTBO KoqiaecTso pacrnopa

Bofl cMect, Ag,S0,, coair Mopa, noureniuee
M Mr Ha THTpOBaRNE, M

10,0 0,0 20,56
10,0 0,0 20,36
10,0 100,0 20,56
10,0 540,0 20,26

Ilasee 6ma1 MOCTARMGHBI ONAITH HA PACTBOPAX HARECTHHIX OPraHHYCCKIIN
coepneunit ¢ goGapicHIeM XJIOPIJIOB; IIPIL JTOM BpeMsa KUlfuelig  GolIo
YMCUBIICHO 10 & Mum. B arom ciydae packucnaiomee geiicTsiie XJOpPuaon
GBIII0 BUAYNTENLIO MeHbUIe, & OKNCICHIE OPTallfuecKiX coemmuenuii mpo-
TeKkasno mnoauocteio. [loaywennsic pesyanrath cpefenst B Tabm. 5.

Tabanma §.

Yerpanenne packucisomero AciicTA Xnopnios npn nomont Ag,S0,
HQ PACTBOPAX OPranifuCCKUX coejurneni

Koamve- K PesysabTaTHt OlipenesIen s,
Ysicao CTBO OJltde- | o/ or TEOPETHYECHON BEIIUININ
onpe- | OpPramitte-|  €TBO
Opranuvecioe BemecTBo nene- | CKOTO | Xmop-uoua
puiy | DemecTsa | b onpexe- MUHN- MaKC-
B onpeje- | IeHU, MF| CPenHee | waxpmoe | MalbHOe
JeHny, MP

- Bonnas wuciora . .
Tome . ... ...

15,0 98,5 97,5 99,0
15,0 10,7 | 1009 | 1025
15,0 10,6 | 1012 | 1020
10,0 94,2 94,2 94,2
10,0 94,0 94,0 94,0
10,0 95,8 95,8 95.8

» e o e s e e
Anaunu - NagCOg . .
Towme .. ... ...

»
Acnapariiosas  Kicjora -+

+ NagCOg « v« v v o W
Towe .. .. ......
Pmuronrons - NagCO3g . .
Towe . ... .....

[N S (UL SURL

10,0 98,8 98,8 98,8
10,0 101,9 1019 | 1019
10,0 100,9 100,9 100,9
10,0 ; 104,0 | 1040 | 104,0

[\ L

13 ganno’x, ooMewmendnx B Tal. 5, BIJHO, YTO NpaBUJIbHOE OUpedeliCHile
61xpoMaTHO OKUCAAEMOCTII OPraujlyecKiIX BeulecTB BO3MOKIO HPU HAIUIHH
XJI0pUAOB, He upesnuraioniux 50 Mr B onpeResernn’; Takoit adexr 6 TOCTII- -
HYT OpN HpemBapurensuoi ogpaborke pacrBopa Ag,SO,, BHOcmMOM B pac-
cauraguoMm woimuectse -~ 100 amMr maGHITKA; MINTENBHOCTh KANAYEHIA Ha
mecuaunoit 6ame (remmeparypa 180-—200°)— Toumo 5 MmH.

"III. MUKPOBAPUAUT METOJA BIXPOMATHOI ORHCIAEMOCTH

. B .onmcammLix, BEIIIE ONEITAX IO ONpefeleHmo GIXpoMaTHON OKHCAAEMOCTH -
M3BECTHHIX OPTANHIECKIX COSNTESHNIT MIHIMAIbHOe KOJUTECTBO KHCIOPOAA,.
mjymee Ha OKICJIENHé B MCCIEXYCMEX mpobax, cOCTaBIIANO0 OKOJIO 3,2 Mr, 9T0=




* i g
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(mo pacuery) cootserernyer 3 Mr ruIOK03H. B TO ie BPeMsT 1IPHPOIIKE BOMH
HEpenro  XapaKTepusylOTCA BeChbMa MaJHIM COAEP/KAMICM  OPraHifuecKIx
BelleCTB — OT 2 Mr If Meuee (anpuMep, apTesiauciie BOMBI); B 9TOM ciyuae
-ObI710 6B 1EOGXOMIIMO YIAPUBATE GOMDLIIIE OGHEMN HCCIICY eMOIT BOLHI.

Hoarormy cegopano paspadoraTs Bapmant Meropma, TIO3BOJIAIOMINL OlIpe-
MeJATL OPrauivecioe BeMIECTBO ITPH CONEP:ANIL B ONPCHENACMOM O6HoMe
B KOJIyecTse, PaBHOM 1l MenbieM 1 Mr. {an atoro 6Lurm mocrapieunt onnTh
‘114 I3BECTHLIX OPraiiveckuX BEmlCCTRAN (ABOTHCTHIX It §@3a30THCTHY), a Taluie
11 112 OPITPORHELIX BOXAX C MAJBIM CONEP/KAIIeM OPrauifyecKIX BeuiecTs (B mepe-
cueTe na rmokosy 0,5 Mr ua OIpefeNeHNe), UTO COOTBETCTBYET OIUCITACMOCTH
0,53 mr O,. ITpir paspaBorxe MikpoBapuanTa MeToxga KOHIIMecKite Koxbouni
¢ ROTUQYKAMI-XOMOAMABUNTKAMI GBI 3aveieunl OGLIKHOBEHIIMMII TIPO-
GupkaMir ¢ Temu jke Koamaukamu. IIPUHMIIIN MeTORA if OCHOBHNIE Jerajr ero
+6hITI coxpauens.

O6mem cepuoxpoMOBOil eMecH

IaBectiio, uTO OKWIICICHNE OPralI¥ECKIX BOUIECTB JOMKILO npOTeKATI
npir u3brLiTiRe CepHOXPOMOBOIT cyecn. YeToiiuliphe peaybTaThl HabaIomaloTes
TOrna, xorma xouueHtpanua CrO, K KoHOy OKuCHeHHST He HILKe 0,2 u, [7],
llnatie roBop#A, KOrga KOMIIecTBO pactsopa comr Mopa, nomexuiee 1a o6par-
uoc Tirrponauie, GyfeT COCTABIATH lie MEUble IOIOBINK H3PACXOAOBAIIOr0
HQ THTPOBAIIIC KOHTPOJNLHOrO PacTBOpPA.

Byecro 10 a1, npisenaeMsx B 06branom MCTOJIC, TS MILKPOMETOHA 6o
B3a10 2,0 Mt 0,4 1. cepmoxpoaoBoii caecit. Takoe KOMIIECTBO CMECI ofecne-
9UBAJIO HeoOXOmuMELl U3GHITOK ec B KOMNC OKICIICIIs; majbleiiiree YMCHB-
mernire oGheMa cMecit GBUIO epannouagblo, TaK KAk BO3PACTANA OTHOCHTEb-
Has omnbKa NMPI OTMEPHBAHMII OYUCHL MAJILIX 06TLeMoE.

OrpercTsenusii MoMent npir padore 1o MITKPOMCTONY — 3TO OTMEpUBaHie
*CepUOXPOMOBOIT cMeCH, TAK KAK Masie JUIUIHAL AOJS KA 3TOro .pactsopa
'BiIeYET 3a c0Boit suaunTensuEt mpomenT ouniBKir, OIRITILIM oyTeM yCTaHOB-
JICHO, MTO I71A OTMEPIBAILIS CEPHOXPOMOBOIT cMecn ygob6Hee BCCrO MOML3O0-
BatheA munetkolt ma 2,0 MI ¢ ZeMeHIAME [0 KOHIA; U3 MINETKIL CEPHOXPOMO-
Basg cMeck JOJKHA BBNINBATLCA UPI OTKPLITOM BEpXIeM WKONNEe MINeTKH
"¢ 063aTeNBHAIM COBIIIONCHITEM OIPELeICLIIOr0 TPOMEIKYTKA BPEMEHI OT Havana
‘CoyCKa I B0 KORHNA, — B HAMNX ONLITaX BpeMa cocraniaio 30 cex.*

HonmuecrBo katanmusaropa

Ceproxucioe cepefpo xar KaTalu3aTop NPOMEHANOCH B KoMudectne 40—
90 mr ma ompenenente, Bdecro 100 Mr, ymOTpeGIAEMBIX B OBHTHOM MeToze.
"Taxoro xomrvecTBa (Kak MOATBEPRIIIOCH ONMBITAMU) BIOTHE TOCTATOMHO If opm
OKICICHON TPYAHOOKNCIAOUIXCA a30TCONEP:KAINNX OPraHIYecKIX BEIecTB
(manpmvep, ananuma mw ap.). .

Yenosusa HarpeBbawnIs

OnmrTel cTaBHIIICh HA PACTBOPAX BHHEOL KICIOTH If AIAINTHA, KOIHIECTBO
"KOTOPHX B onpepenenmn coctasdsiao 0,5 mr. Ilpum marpesammm pactpopos

* CepEOXPOMOBAf cMech IOYTI IONHOCTHIO BEUINBA/NACH A3 MHIETKI 32 nepBele 5 Cex.
*Ocrabmmxes 25 cex. GHUIO KOCTATOTHO A CTEKAHUA CEPHOXPOMOBOW CMECH CO CTeHOK
sonmerkn. KoBen HocHKa ONDeTKn He OpHKAcaJCA K KPalo 9YAmKH,
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la mecyanoii Gaue (temmeparypa 180—200°) me 60 IOoNydYeno Xopouweit
‘OXOMIMOCTIL TAPAILIeLALIX ONpefesenil, 9T0, 09eBNANO, GLIIO 05YCI0BIGHO
HCPABIOMEPULIM HarpeBaHImeM OpobHpok
B Da3HHIX MecTaX mecwyanoir Gamir.
IToarormy necyawas 6amna cnagaina 6uita
3ameneHa obLYuoil BoxsHoil Gameit, opo-
9eM  BpeMsa uarpepaHusa GHIO  yBen-
49el0, a HPOGHPKN NOrpy;Kajlich B BO-
ay. Onmako, wax 3TO BIIHO U3 TaGL. 6,
Rake 2-uacopoe HArpeBaHme B BOMAHOI
baite 1me o6ecmewirBasoO IOJHOTH OKICIe-
HIIA TAKOTO TPYAHOOKICIAIOUETOC a30T-
CollepsKamiero BelmecTna, KaK aJjalli.
B mamnmeitmeM Bomauas 6Gaist Gnura 3a-
MemeHa coJienoit Gawmeif, npurorosiennoi
lra 1achieHnoM PacTBope a30THOKIICIONO
HaTpi, TemMHepaTypa KNmemis KOTOPOi
cocrapiaer 115—120° (pme. 2).
Pesynnrarst  omutoB npupegemm B
tabn. 6. Ms rabmums  pugEo, uro
IJIA JIErKOOKICIIAIONIIXCA OPraHITIeCKIX
BeMecTs, KaK, IanpuMep, BIIHOL Kifc-
70T, BOOJNHE Rocratouno  30-MmmyTHOro
HarpeBamasf; IOJNHOE jKe OKIICJICHIe ajia-
HIA NPOMCXONUT JIIUL HPH  9aCOBOM
marpepaunu. Taximn o6pasoM, mra o6ec-
HeTeHNA  NOJHOrO  OKICHEHHA TPYXUO-
ORUCJIAIOMUXCA OPraHMYCCKIX BEmecTs
tarpepanne opmn 115—120° cexyer npo-

M3BOANTL B TeveHne 1 waca. Puc. 2. Conepas Gama ° mus Harpepa-
U A30TCOMASIKANINX BEL[eCTD

Tabnuya 6

Oxncsenne n3BeCTHELIX OpranmTeckux coepnuennii
(Muxposapuant GuxpoymarHoro MeTona)

Pacxonx xrenopona,
Ygcno | Tponon- % K BHYMCIIEHHOMY
Opraunuecioe ompe- | HHUTENL-
BelecTso nene- HOCTB HpuMeganne
HRK | Harpema- MEHH- MaKCH-

HUA, MUH. | CPeAHEE | wanpnoe | aanbmoe

Bnunag xnciora
Amapuu * . ., .
» Ce e

Harpesauire

k]
60 40,0 40,0 B BOJAHOR Gaue

120 76,8 76,8
30 67,1 67,9
45 76,2 76,2
60 97,5 100,4 Harpesanie
60 X 92,4 103,9 B cosienof Gaue
30 99,7 104,1
60 102,5 102,56

60 99,5 99,5 }

» e e
Anaugnm ** | |
Bumnas kuciora
To e

=
WOWOMNMNN o

* PacTsopnt AMUHORMUCIIOT, KaK BCerfia, HeRTPasm30Baian comoi.
** B pannoy ciayuae npmmeunica 0,04 k. pacrBop conu Mopa, a Bo Beex
OCTATBLUKX oupeneneniax — 0,1 H. pacrsop.
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Konmuenrpannag pacroopa conn Mopa

Baskunii garrop, pausiomuii na TOWNOCTL THTPOBANN, cCTh KONIGILTPA-
witst pacrpopa conn Mopa *. O6uiano npusiensemuiii 0,2 1. pacrsop comir Mopa
obecneyuBaeT peannii NePexoX OKPACKH I KOHIE THTPOBANUA, OMIAKO WPI
COOTBETCTBCHHO MAJIOM B TaKOM ciayuyae pacxome comn Mopa (pasuoam miur
senbuwes 0,6 Ma) oninbra THTPOBAMIA COCTARNMET SHATHTEALHYIO BTy,

[pu paGote ¢ 0,02 11 0,04 1. pacrnopasir coan Mopa omnGry THTpoBaIa
yHnaetes cunanrs B 5—10 pas, 1o B aToM cayuac ue ymnaetea moSHTHCA PE3KOrO
nepexoja OKpPacKIl B KOHIOe THTPOBAINSI,

Hangozree nopxogauny oxazanes 0,1 n. pacrsop conn Mopa, Tak kak upm
pa6oTe ¢ 1y oMy IaTACH HEOGXOAIMAS YCTROCTL MePeX0a OKPACKII, IT OLMGKA
no cpasuenrno ¢ 0,2 H. pacTBopoM yMenbmaaachk BEBOE.

HonwaectrBo Gpochopnoii xucaoru u HHJNKAaTOpa

Ronnuecrno  dochopuoit wirc;iorn, ynorpeGisemoii B aimponapuanre
MeTofa, paBlsAJIOch, Kak 11 mpn pabore mo ofuiauomy meroay, 2,0 ya *¥*; kosn-
YeCTBO jKe NHAUKaTopa judenimamuia 660 yMensweno 5o 3 wanens (0,7 ma).

Pesynprarsl NenBITAHIA MIKPOBAPHANTA METOXA GUXPOMATHOIT OKicsC-
MOCTII 12 N3BECTHHIX OPTAHTMYECKIN BCLIECTBAX TIpuBefielnl v Tadn. 6.

B caenyromenm paspene GymyT malBl COOTBETCTBYIOUINE Pe3YJIILTATH, TOIY—
YeHHEIe Ha NPIPONULIX BOjAaX.

1V. ONPEUEJIEIIIE BUXPOMATION ORUCIISIEMOCTH NPIPOIIIBIX BOL

Uro6r owemilth MUKPOBAPHANT METONA BUXPOMATHON  OKUCTACMOCTIT
I OMPEle eI OPTraliieckoro BeuiecTRa B IPUPOANLIX BOJAX, Ghilll NPON3-
Beflell  COOTBETCTBYIONIIle TNapaiielLUBIC OLPERCTeNHA B pPas3HLX BOXAX
(B3sTEIX B pasunx ofbemax). Pesyabrarsl onperedietnii npuneaens B taéu. 7.

Ta6nuna 7

Onpepenennst  OKHCIACMOCTH TPHPORHBLIX BON 1 HOMBEHNLIX BLITMIKER
GOXPOMATHLIM  MCTOJIOM

B OxucanemMocTb O rucaaeMocTb Beanuitua oTrac-
”g?‘pc"’“?e' 116 06KYHOMY 110 MHIPOMETONY, | HCHUA OT O0Liy-
MBt 00BEM MeTony, Mr O/n Mr O/n HOro METOZa

Herownny

Uncno onpenencHuit
o6sI9B LIt

MeTon

MAKPOMETOJT
cpenuec

MHUHHMaNb-
MaKCHMAalb-

HoOe

MHUHUMATE-
MaKCAMaJb-

cpentiee
Hoe

o Ov
(=R

0s. Benoe .
Kapsepy 0s.Cpstoe
[ousBeunaa  BH- .
TAKKA . . . . . 10 ,0] 128,0 3,5] 125,9
Topdanan BbI-
TAWEA . . . . . 5 10 8| 53,0 .54 9 51,9
3anapuan [lsnna 10 45,8| 49, . 45,4

20 1| 28,6
10 106,9

S

=1

5/ 112,8

= 0(3
>
-~

b
[emB N

13 pamumx, npubeaesHslx B Tabl. 7, BHAO, 4TO, OTKIIOHEHIE OT CPERHEro
B TapaifieldbHEX ONPEeNeHeHniAX IO OCHOBHOMY METOMY if DO MAKPOBAapUaHTY
paBHO =%=3% ; oTKIIOUCHIe B 3HAYCHIAX ORICIAEMOCTI, HOIYYSHHEIX IO MHKPO-

* Pacruop coxn Mopa orsepnsancd Mukpo6operkoii ¢ menenianmu, pasnoivu 0,02 M, |
** Vmensmenne ofbveMa Qocdopnoii KNCNOTH yXyAamano peaysibTaTH. L

-
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BapUANTy METORA IO CPaBHEHUIO C OCHOBHEIM MTOXOM, wojeOnercsa or —I1,1
no +5% 1t B cpemiem papuo ==3,5%. Hano nMers B naay, 4T0 BHYICJICHHAS
npeenbliasg OMIGKA THTPOBAUILT TIO0 OCHOBHOMY Merony B cpexmey ==1% i o
Mmukpopapuaury ==3%.

PaccamoTpenite pesynbTaToB THTPOBAHILA TIOKA3LIBAET, YMTO €CII Upu O6LIY-
HOM METOE OKHCIAEMOCTE B 1CCACGAYEMOM 00heMe H3YTeHHLX BOJ COCTABIINA
or 1,4 no 6,4 mr O/a u pasusacs 3,9 Mr O/, TO B MIIKPOBAPHAHTE MCTOIR
aTO 3mauedue coorsercrBeHno Guuro pasuo 0,46—1,26 mr O/n 1 B cpenuem
-cocranysmo 0,86 mr O/a,

BBIBOJ{bL

1. Ucunitan Meron GuXPOMAaTHON OKIUCHAEMOCTH HA IIBBECTHLIX OpPrairye-
CKUX LeuwiecTsaxX, B3ATHX B KOmUeHTpauuu ot & xo 40 mr ua .oupepmeseine,
11a OKifCTeHIIe KOTOPBIX Tpedosanoch Kircaopoxa or 3,2 o 23,9 mr. Orritouenie
upu napajileNsUEIX onpefesemiax ue nopesmmano ==3%. [Ipa oxucamennn
NPUMEHSUIH KATAlIU3aTOP, Il OPraulyecKkiie KUCIOTLI TPeNBaPNTEILIO HeiiTpa-
J1130BaJIIL.

2. Mayveno packncyaouec AeiicTsiie XJI0PIIOB HA CEPHOXPOMOBYIO CMeCh
M NCCTeNODANEL IyTH ero ycTpaHemus. Ycrpaueune packiciaiouteii poim
XIIOPIUJIOB ROCTHTAIOCh NPIr oMo Buecenus Ag,SO, (B ueGompmonm 1136LITKE
ot Teoperirdecki phiuicaentoro). piu wammumr Cl e 6omee 50 Mr B ompe-
Jiesleminn yraeTcesi UOJIyHITh Pe3yabTaTsl ¢ TOYNOCTLIO 3—4Y% ; mpir GoJibimeM
cofep:Kallill XAOpuAOR ourrdka pospacraer. CepuHOKICIOe cepebpo b 1koJu-
decrse 0 540 Mr B OTCYTCTBIE OPrauIlYCCRIX BCIIECTH MPAKTHYCCKI lie OKA-
3bIBAGT PACKIICITIONMEro NEIICTBIA HA CEPIOXPOMOBYIO CMeCh.

3. PaspaGorau MngpopapnantT MCTORZ GIIXPOMATIOIL OKICIAEMOCTH, HO3BO-
TSNONLTIT TPAKTITECKIT TIOTHOCTRIO OKICIATh OPraulfueckoe BCH[ECTBO TPI ero
COMCPIKANNI, pPaBIOM 1r MeubwieM 1 Mr B ompeneiseMoM 06heMe, UTO COOT-
-BeTcTByer pacxomy kiciopoxa 20,5 amr. [Ipn nmapamIenniiniX ompeeleHirax
OTRJIOHCHIIE B CPEIIEM COCTABIACT OKOJIO ==3%. )

4. Tlpopegeno wapajuiensuoc omnpeneliedile GIXPOMATHON OKIICIIEMOCTH
OPraHuYCCKOTO BEU[ecTBA IIPUPOIIEIX BOJ IO OCHOBHOMY METOLY I IO MHKPO-
BapUAHTY OcHOBHOrO Merona. OTKIIONEHNe B 3HAYELIISAX OKIICISCMOCTIH, TOTy-
HEHHBIX TIO MIIKPOBAPUANTY, 110 CPABHEHIIO0 C OCHOBMLIM METO/IOM KOJCGIeTes
ot —1,1 gpo 4-5%.

B sarsogcine aBTOp BHIPAMACT MILYGOKYI0 GIATOXApPIOCTh PYKOBOTITEINIO
padotsr npodh. 5. A. Cronuuneny 3a neHHMe yKasauus.

JlaGoparopus
JleyeGuo-canmrapuoro ynpasneuna Kpemas
Mockua
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ARAILEMBA HAVYVR CCCP

THAPOXUMHUECKHNN HMHCTHTVYT (llopowepracck)
THAPOXHMHMYECKHE MATEPHAJIBI, tom XX

0. CC ITHIAJOBCKAA-OBUYHNHOIIROBA

CTABMJIHM3ALIST 3AKHCHOIO SKEJIE3A B I1PHMPOHLIX BOIJAX.
C IEJIBIO PA3JIEJILIOrO ONPENEJENUA SARMCIHOIO
11 ORMCHOI'O JREJIE3A

B murreparype seTpPeualoTes HEOJUOKPATUBLIC BLICKABLIBALUS O HCHOCTA-
Touuoii usyuennoctir Qgopm senesa B Bome [1—4). Ilpemsrcrsua ua myru
K aHaJTUIcCKOMY pPasfeleHIflo 3aKICI 1f OKICI jRelie3a B BOJe: BO-TIEPDHIX,
.AeyCTOliMNBOCThL COCTABA BOJ, COAGIRAUINX 3AKICL 3KeJe3a, 1, BO-BTOPHIX,
OTCYTCTBNE i IPAKTIKE PHIPONNMNYECKOr0 anajin3a dyBCTBUTEILHOIO IIpsi-
MOTO MCTOHA ONPEHEIICUIsi 3AKIICHOTO JKesesa.

Bonpoc craGmmusaumnn saxici Kelie3a B NPHPORUEIX BOXAX lie OCBem(ell
3apy6euLIMII  aBTOPAMII B PYKOBOACTBAX IO XIMIGCCKOMY allaZui3y BOJ
[5—7].

Coperewue PUAPOXUMIKI Pa3pOILIAIOT ITOT BONMPOC CICHYIONMIM OBPA3OM.
1. A. Kaunmexuit [8] peromennyer nacoinjenie pacTsopa yrileKIcIbM Ta3oM,
4TO GJIEKE BCCTO NMORXOMNT K HPIPOXEHM YCIOBISAM, 1[0 JOCTATOUHO CIOIKIO
npi mosenntx pagorax. I'. [0. Bepewarin [9] npepmaraer onpemenars sxeieso
B BOJ(¢ IIe mO3JHee ABYX CYTOK Iocie Basaris npobut. O. A. Anexir [10] pexo-
Meupyer nopkicaars sony 1 i 25%-uwoii H,SO, ua 0,5 1 sogu.

A. B. Esnanona 1u JI. A, IItyroseran [11] npepnaraior nonwircsenie 1 mar
HCl yn. B. 1,42 (ma 100 »ur popst). Ilo meromy aBropa uacrosieit paGotn,
soumenuemy B «Crapgaprite merogny Unernryra my. dpuemana [12] i [OCT
4011-48 [13], npusmensercs nomkicieune BOjM, pasbanieunoit coIAHON
kuenoroii o pH, pasuoro 4. i

Paccmorpenne cymiecrByiominx mMeronos SymeT nauo Ha OCHOBAUINT TPHBE-
HeHHOIO HILKE IKCHEepPNMeHTAJEHOrO Martepraja.

IIpit mccenoBaLin PasyUNEX NPHPOANLIX BOX U pa3paboTie HOBEIX CIIO-
co60B CTABIIII3AINNIT B HUX 3aKICHOIO jKeJe3a MLl IOJIb30BAJICEH CICHYIOmTMIL
METOf(aMIl aHalll3a.

1. Lipernocts Bomsl ompepesAsach IO miIaTHHO-RoGanbTOBOIt miane [12].

2. pH Bogm ompenemsocs mo meroxy mmamecmu [14].

3. IesmoumocTh BOAL! If OKICISEMOCTH OUPEAEIANNCH TO OOMenpRuATOi:
craHgaprHoii Metomure [12].

4. OxucHoe eJe30 OIPeHeIAioch KONOPHMETPIYeCKIM DONAHOBKIM MeTO-
mom ¢ KCNS [12].

5. OOuee sKee30 OMPENEIANOCEH TEM jke METOOM, HO ¢ IPeABaPHTENBIEIN
oxmcienueM Bofn uepcynnparonm ammouns [12]. Komopumerpopopaunue mpo-
BOMIIOCH BH3YaJIbHO B NwnimApax ['emepa WiIIl METONOM IBETHOI MIKAJIHI.

6. HOna onpepenesna Goyswix woiuuecrs (O>10 mr/m) saxucnoro sxefesa
B PacTBOPaX NOJIH30BAMIICH OGBEMHALIM METONOM ONpeResIens — TIHTPOBAHNEM
0,01 . pacrsopom nepmauramara [15].
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10. C. Illudaoscrada-Osuunnurosa
.

Ilna HAaXOAEHIA MaJbX KOMIMECTD 3AKUCHOrO jiieleaa B MPHPOAUBIX
Il DCKYCCTBERHO MIIEPAJIU30BALNLIN BOAAX Oulil mpuveHen o — o-Amwmu-
PUAIII, KOTOPhIil, HACKOMBKO HAM U3BECTHO, eule He HCMABITHBAJICA COBCTCRIMIT
DIIPOXUMIKAMH. DTOT DPEAKTHB palee HCNOAL3OBAJICA COBCTCKUMIT Alammi-
THRaMI npi ananuse Mnumepasos [16, 17], a rarae ynomnmaercst B pagorax

. 3apy6esxamx apropos (17, 18].

¢ — o/-gunonpuamsa — coeniudnueckiud peawTHB HA  3AKICHOC Kele30
I 7aeT ¢ 3aKUCHKIM 7KeIe30M YCTOMTIBELI, APKOPO3OBLIT KOMIJIEKC, MHTEH-
CHDBHOCTL OKPACKH KOTOPOTO MPOIOPHHOHATLUA CORCPIKAHIIO  3AKUCHOrO
sxene3a B unteppaie pH or 3,5 10 §,5, uTO MenaeT ero NPUrORHLIM [T AHAIIIZA
OPHPORILIX BOA.

Veroitanpoets oxpackn deppomnnupumuia, pashas 4—0 mec. (1o sure-
PATyPULIM AAHBIM), HACT BO3MOKHOCTDL IOJL3OBATHCA IUIKAJON CTANZAPTULIX
PacTBOpPoB C PEarTHBOM ¢ — o -NIIMIPIIIIION A7A PaboTHl B N0JIEBHX yei0-
pusix. Pacrpop ¢ — o’-munupnaiaa roroswica 0,5% no uponnen B. A. Haaza-
pmiopoit-Ornnnoii [17].

Pacrpop coxmn Mopa rotopmmi cormacumo cramgaprin mMeromas [121.

PaGoune cramgaptinie pPacTBOPbl TOTOBINLI, HOGABJM K TpeGycmosy
oGmemy pacrsopa comit Mopa MUCTIVLIIPOBAHUYIO ROAY, NOAKUCICHIYIO are-
Tatimy Gyepusnt pactpopom (5 yir Gygepuoro pacrsopa Ha 100 M urerin-
mupopanuoii  poxm). Komopumerpuponamie TPOM3BOMNII  BIIYAILHO  TPH
nomoimi mpernoii wkagn. s onpenesenus 6paiit 06LeM 10 a1, ® neiuni-
Tyemoli mojge It cTAHJAPTHMM pactpopam opuonpemenmo xodapnaan 0,1 ya
0,5%-noro pactsopa ¢ — ¢’-JIIHIPHIIIIA.

Cpabiiciiie OKPAcKI PacTROPOB 1PON3BOUULI Ha Gemox gome uepes 30—
40 Mui. nocire poBapsienmus pactpopa ¢ — ¢ -HIINPUAINIA.

B wamux omulTax TNPENEeALHO  OINPCACIIACMBIMIL KOAMYECTBAMIL CUITACM

- 0,05 Mr/a 3axucuoro skeuesa.

TIpi BeeX KOMMUCCTBEHMHBIX ONMPERElNielsIX 3aKNCHOr0 1 OKICLHOTO HieICc3a
I OjHOro ofpasua jeialdich 1Ba, a MIOrxa u oJbliee KOJINecTo onpe-
pemennii. TTpir 9T0M, Kak Npapiio, MOJYUATIChH CXOAUNE PE3YIILTAThL; IOITOMY
BO Bcex TAGMUIIAX NAIOTCS TOABKO CPCHINIC 3HAUEUIIA N3 NAPATITIENBILIX Onpe-
nemneunii,

Barich ykeie3a mpefcTanielia B UPHPOMILIX BOJAX IAaBHbIM  0GpasoM
pacropoM Gukap6omara sarici jkeiesa, Pacnaj KOTOPOro, KAk H3BECTIO,
NPOTEKAeT JOBOJILHO OHCTPO.

[opritcatelnizc pacTBoOPoB, 1PHMELFIEMOC ANATUTIIRAMI JWIA TOro, UTOGH
YHepIKaTDh BaKICh jKeJIe3a B PACcTBOPE, NMPCHFATCTBYET THAPOILIBY, T. e. 06paso-
sanio Fe(OH),, xotopulii ABAseTcs OqumM 13 naifosce dUCPrIUI0 ORNCITIO-
muxcsa coemuuennii. [Ipi mommiicaeHNIT PacTBopa 3aKNCIIOC HENe30 CoXpa-
HAETCA B BIE COJI, KOTOPas OKUCISICTCH TPYHHec [19, 20, 21].

B mamux ommiTax OBLIO TIPUMEUELO OCTOPO;KHOE INONKIICICHIE PAga upu-
' DOUBIX T UCKYCCTBEHIIO MIIHEDAI30BALNEIX BOX O pasmiunoro suagenist pH,
paBuoro 8, 5, 4 1 3, ¢ UETLIO BHSCHELIIA TOrO, MPH KAKOIl CTENCN N RICTOTHOCTI
Opou3oiifteT yAep:Kaute 3aKicu s;keje3a B pacrsope.

B oTneanHOIT MOPIIt BOXL! IPEABAPUTENLIO ONPELEIIANOCh TO KOMIIYECTBO

-0,1 u. HCl, koropoe ueoGxoguMo RofapuTh IJIS HONYUENIsl pAcTBoOpa ¢ Iyil-
usiv suavemred pH o (myrem cpapuenus ¢ OydepubiM pacTBOPOM, HMCIONUI
ompenenetnoe anauoutre pH npu godapneumu B 06a pacTnopa COOTBETCTBYIO-
mwero iuupuxatopa). ITorom jgeianes fepecuer TPeGYEMOro  ROJIMYCCTHA
0,1 1. HCl ma umcouptiicst onniTunii 0Gbem BOjL; B ciyyae OOMbIIIX 00D~
eMoB BOAE mOKIcienic mponasopuaock 1,0 1. HClL.

HekyccTBeHHO MIHIepalin30Baiylo, NOTKICIenHyIo BOXY TOTOBIINI Cle-
nylournm ofpasom. Pax 6yToieil ¢ MpurepTHMII NPOGKAMIL HATIOIIIAIIL BOIOJI




Cmaduanaayus 3aKucio020 aceagaa 8 npupodnuz sodax 81

113 Py6aenciioro gonouponoja, uoykucasnnu ee HCI no pasmuuunmx snagvennii pH
3L BO BCe OYTRIJII BHOCIJII 1pi UepeMenipaniii HeGoAbU10e KOJNYECTRO KPI-
crananion cyanpara skenesa FeSO, - 71,0 . dra nMCKyCCTBOHMHO MiHePaAN-
3oBalinas Bofa Xpanmiach B oyTeiIX B teueune 9, 10 n 15 cyTox npir Temme-
parype 14—20°, Cy:siemie o crenenir ycroiiqirBocTir 3aKIICHOTO jKeJe3a B pac-
TBOPE NPON3BOIIOCL 11 OCHOBANIL JAIBLX OlPEeSICHIsT 3aKNCHOr0 JKee3a
OOLIMILIM POXAHOBLIM METOXOM (MO pasHiuue MGKRY 3HAYCHIAMI JUIST OKiC-
HOrO, 1I cyMMapuoro skedesa). [as ouniton 6panuck 8§ o6pasnon pojut. Peayman-
TaTH ONLITOB II0CjIe MCCAGNOBAl 3THX 00pasion MAaJo OTIHUYAIOTCH OMIH
OT APYIOro; A HIJUOCTPAILNIL NMPHBOXNINM PE3yJILTATH ONLITOB G ONIIM 06-
pasnom sopnt (rada. 1). 113 pacemorpenns Tabir. 1 cnenyer, MTO uojpKNCACHIIEM
poxnnt 1o suauctua pH, pasHoro 5, TONLKO UACTIMNO HOCTHMAETCA yACPIKAaHe
sarucnoro skesesa B pacrsope (nma 35—879%). [lonkucuene soum xo pll,
papuoro 4 1t 3, ymepkupact saiiicHoe seie3o B pactpope ma 96—100% .
Henwrnasien pactnoput, comepskaniize ot 2 no 200 mr 3awucuoro :xenesa
ua 1 x. Bo ncex obpasuax Bojisl pacTBOPEHNLI] KNCITOPOI HAXOANJICH B KOMN-
vyecrne 7,7—10,7 mr Oz/a. Oxncasemocts wkomedasiach or 0,6 no 3,5 yr O/,
mesmounoets or 0,04 mo 5,4 mr-owu/u.

{orua 6mso ycranopneno, uro suauenie pH pacrsopa pasnio 4,0, a Mnnn-

© MaZbHas KICIOTHOCThL, UPH KOTOPOIT NMPONCXOJULT YACPIKAHIC 3aKICh Kese3a
B pacrsope, pasna 5,5 [22], Mul cTalll BBIACNATL BIIANIE KICIOTHOCTR
na npueytersyionuie  no upupomnnx soaax ocamusir Fe(OH), n wacruum
IO )

Texunra nocraunonkn ountos Gnuta ciepyiowan. luppat orucnt skenesa
noayuanin jgobapmennem comn cynbfara skenesa FeSO, - 711,0 k Bome ms
Py6sicuckoro Bojonponoga; B BOjC ATa COAL TONBEPrajiach rIPOJIN3Y, If
IOCTENY 0N OKICICHICM KIICIIOPOIOM, PACTROPCITHLIM B BOJC, THJ(PAT BaKICH
skenesa npeppanianca noragpar oxuch ykenesa Fe(OH),.

Tadunna 1

Bansinue p“ BOXLL Ha YACPMRABNC SARICHOrO JREIC3A B pacTnope

Uepes 5 cyron Uepea 10 cyTon Uepes 15 cyTon

Fe Fe Fe

b
B n}a-m.ne obuee saxicloe obuiee 3aKncuoe obuiee saunucioe

OIILITA

M M Mrit

0,0
0,0

1,56
1.80

¥

0,92

0,87 0,0
1,61 0,0
1,73 1,40
1,96 1,96
0,87 0,37

0,0
0,0

0,92
1,96
0,95

QW ks N3P~
© Ot UV st =]
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B psame GyTwuielt ¢ Bomoil, comep:cau(nXx B3BeCh TIApAaTa OKICH jKee3a,
cO3NABAIUCHL PassnuHbie suaventsa pH, 10 10 MPOMICCTBIN 5 CYTOK OLPCHEIif-
JIOCH KOJII[YECTBO Tepeluequero B pacrsop skenesa. Hommuecrno jkeinresa,
mepeiuciuiee B PAcTBOP, ONMPENesIoch B BOAE, NPENBAPNTENHNO MPOPILIL-
TpoBamuoil ucpes (IUIILTPH ¢ cnieli JeHTOIl (OTMBITHIE OT >kejeda COJALOIL
wienoroit passexetnt 1 : 1). Beero 6nuio nocrasieno 8 ommiton; B Tabir. 2
nMpuBenceHsl PeaysIbTATH YeThIpeX, maudodee Timuuiex. Temnepatypa B Tede-
Hile onwviTon rojebamach ot S o 16°. Kar Bupwo n3 tabn. 2, B revyennc HATH

6 Tuapoxumuueckie marepHanst, T. XX
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82 $0. C. Nludsosckas-O6uunruxoea

CYTOK B BOJAX, COACP/KAMUX OCANOK Fe(OH), b womuuecrse 1,7—42 mr/m
okmeHoro ienesa npnm pH pactsopa, pasuom 4, pacrsopserca 0,3—6%
(0,02—0,4 mr Fe--/m). [Ipu pH, panHoM 3, maer GoJjlee 3aMETHOE pacTpopeHie
»xeieaa Ha 7T—23% (0,4—2,8 Mr Fe+/m). ITpu pH, pannox 2,0, runpar sxesesa
pacrpopsierca Ha 77—100% (1,6—33 sr Fe:-/a).

T/IMHNCTAas CYCIEH3NA JUIA ONMKITOB TOTOBUIACL HA JUICTINIANPOBANHOIL
poge xouneurpaumn 1 : 5 n 1 : 10, orcransazach » Tevenne 3 cyTow u cuo-
HUPOBANIACK C OCANKA B ONKITHHC CKAANKIL. B Teuemne 5 cyTok GyTRII n3peji
paGanThBasich. Uepes 5 cyTor cwaauki ¢ Manoii xienornocrsio (pH, pasnoe
6, 5 1 4) ocrasamnch MyTnmMn, Jlaa nx ocpersenus jobannazcs 1095 -uni
pacrsop CaCl, B TaKoM KoJ1vecTRe, YTOGH B CRIMNKAN Oy HIICs 0,1—1% -nntii
pacreop. OcCTapicHHAS CTOATHL IS OCUETENI B TCUEIIC IOYN JKUJKOCTH
3arem clponmpopazach ¢ OCaiKa I NCNOTH30BANACL AJIs OMPC/ICICIII JKEIC3i
n pH. Ilposepka mnoxasama, uro jobapyenrie pacTropa CaCl, me namenser
permunanl pH. [ia cpapmemlin HCCACAOBANACH BOAR 113 CRAMIKIC C TOI Ne
cycmensieil, 110 B CKAAUKY Obina cie xOGasiCHA CONAMAs KUCIOTA 113 Pac-
gqera 2 sy noun. HICl ma 100 an cycuenani, T. e. B TOIl mpouopimy, KOTOpas
UpuMeHseTcs B OBI(CHPUHATOM POMAHOROM MCTOfe, 1 KOMNUCCTBO N3BIICKAE-
MOTO B 3TOM CJyYae sKejie3a YCAOBHO NPIIHNMAJI0Ch 34 1009% . 130 Beex onmiTax
CTADINICS KONTPOIDb HA PeakTinil. M3 maTi npopeReikix ounros n Tadir. 3
IPUBONATCST PE3yILTATH ABYX manGoxee xapawrepunx. Temuepatypa v TCue-
ume ommTOB KoieGamach or 5 ;o 16°. Hommweerro jkemesa, lepexojuniec
B pacrsop npn pH, paprom 4 1 3, mnywroxio. J3sieuenie jresesa naminaeTcn
upu pH, panuox 2, n cocranaser 0,6—5,3 s Fer-/m.

Tadbawna 2

Basine KHCAOTHOCTH BOALL N PACTHOPEUHE UIIPATR OKNCH JRETICRA
B TEeuenue 5 CyTor
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YcTanoicHHOe OTCYTCTBNG BHINEAAYUNBAHNA KeNe3a U3 INIMMICTHX cy-
cuensuit npu pH, pasuox 4,0, nposepsnocs O. K. Coronosoit [4] cnenmanpio
MOCTABNEHRIMIT OIBITAMI, NpHYeM Onl1a NONTBep:JeHA MPABUALHOCTL BEIPA-
Gortauuoit mamn meropnku [12].

V3 pacevmoTpenus pesyiabTaTOB OUKTOB IO PaCTBOPIMOCTH iefie3a H3
OCAI[KOL IIAPATa OKICI jKCe/Ie3a I IMINHUCTHIX cycmensnii caexyer, wro npupH,
papuoym 4,0, mpakTHWeckn ycTpamseTcss BO3feiicTBNe pacTBOpa ua BapecH,
9TO OUeHb BAKIO JJIA Pelleniia Bonpoca o (opMmax sxeiie3a B BONe, TaK KaK
GeaycsIonHO HEOGXONIMO PasnNyaTh, MMECTCS 7l jKeIe30 B BIjle OCagKa LI
B pacTBope.

Hecyorps na xaskyuylocsi mpocToTy, UpefsiOkeHHRIT MeTOm cTabiisa-
OuIn 3ariicit sKenesa Iopkucieurem pasdasnennoii HCl no pH, pasuoro 4,0,
3a 10 zrer mocsie ero cranpapTH3aTNI e NOAYUIIT WIPOKOTO PAaCchPOCTPAHEIIIs
BCJIGACTBIIE PSfla NPAKTHUECKIX HEJOCTATKOB: 1) B NOJEBKX YCIOBOAX CIOIKHO
yerauapmusarh uy;knoe pl pomwr, Tax wark meGompwoii M3GHTOK CcomAmOl
KHCTOTH Pe3ro ciannraer pH; 2) npu nammuuu saseceit it opir pnrennuon
Xpamedun npo6 B crexaTunoil nocyne nesunua pH cpsuraerca s utenowiyio
cropouy (cm. Tadar. -1—3). CrmenosaTemnbio, HEOCTATOK METOAA — OTCYTCTRIIG
Gyepuocr.

TaGanna 3

Bauanue BHCIOTHOCTI BOIIW HA HBBACHCHME SKCICSA U3 MIMUNCTLIX CYCHCHBI]
B TCUeHUC 5 CYTOK

pH Conepntatiue Pe-+-

OuiATHANA cyCnensun

B Hauane B Kotine
ounTa onura MR/

Hpacnas mopeunan rauna (1:35) b, 6,0
6.0

To e, ¢ podauiicunesm 2 ma
wony. HCI na 100 ma cycuensnn

Yepuast wpekan rouma (4 10) .

5,3
To ke, ¢ aobasnenmem 2 w1
roun. HCl na 100 ma cycnensun

Hourpoanp na peakrunul . . . . . 0,0

lIpepmaraemsie meroan crabunnsanun O. A. Anexmua [10] (pH 2,0)
A. B. Epmanosoit i JI. A. Htyxoseroii [11] (pH~1,5) cosgaior ssauurens-
HYIO KHCJIOTHOCTH B PacTBope, 4TO BileueT 3a coGoif pacTBOpeHNEe OCAnKOB
THApaTa OKICH If- U3BJIeUeHIie jKejIe3a 113 ININHUCTHEX cycnenamit. ITocimexnee
06CTOATENBLCTBO JeTAeT ITI MCTOXL! e IOAXOANINMI Jake A ONPeNeNe s
o6ILero cyMMapHOTro >Kenesa. . .

HemocraTku cyniecTBylonqix MeTOROB CTabINII3anul 3aKICH 3Kee3a B pac-
TBOpe Mo6yaumr Hac mpomoKuTh paBoTy B STOM HampaBIeHIT.

Gt
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B kauecTBe ICTOMHIIKA sicile3a € ICIBIO HPHOAIKCHILT K NPIPOJHBLIM
YCAOBIAM OblI IPHrOTOBACH PACTBOP OnkapGonHaTa 3aKICH JKENC3A PACTLO-
pelieyM IOPOIIKA BOCCTAHOBICHIOrNO REIC3a B BOJE, He cofeprranieil pacTno-
pemmoro kiexopoxa [23], npir nocTOAULUOM NPONYCKAHMIT YIVICKIIC/IOrO 1aga.
Yraexicnntii ras nosyyamt 13 GoMEL It NPOMBIBAJIL €ro 1UPOIyCRANICM Jepes
JUICTIUIIUPOBANIYI0 Bony. PacTsop, HAcHilCHIBIL YIICKICIHKM rasoy, Mpu
arvocPepioy mapmeinnn umeer pH, pasuoe 4,0 [24], npn woropom Fe
SIBJISICTCA  YCTOIMIIBAIM It 110ITOMY HE3HATUTCIBIIBIMIT CICHAMIT KNCIOPOAQ,
iKotoprie Kax mpintees nmetores B CO,, Moskno npeueSpeus. Bes pabora npo-
pomriach B aTsocdepe yriexicnoro rasa. Jia oToit uesmn G co6pan upngop
(pmc. 1), urodur pacrsopeiie enesa 1 cidoUIPOBATIIC PACTBOPA Fe(HCO,),
POUBBOIUITH Ge3 AOCTYHa Kicaoposa BosnyXa. Pactropeune xieliesa B Bojie,
HACHIUCHNOI YIMCKNUCIALIM Fa3oM, NPOHCXojuIo » teucie [—3 cyrow, nocne

Hacbiy
pacmdly,
NaoHi 03\ =05

o

Frermbgp l '
FE(HEUJ)Z

) o.»_(,a.- ZH—HZ s.g

Auem. Goda i Heneanbi
nopewok

Pue. 1. ITpuGop m1s noayucunst prernopi Pne. 2. Cocyn mas Xpa-
gnkapoonata seacaa u cndouuponaina  ero neunst 1 QUILTPOBANIII
Ges jrocTyna Bosjyxa pactopos  Oniapbonarta

sreaiesa 1 armochepe CO»

9ero PacTBOP OTCTANBAICA B TeUCHIIC 1O I WA caenyiouyi jens cudomir -
popancs 1t QuabTpOBAICH wepe3 chaajuarhii PuanTp B arMocpepe yrie-
RIICAOTLL.

Tl pasmuuielx Maunuyaminii 5 arvocfepe yriIeKUCAOTH 1 jIsL Xpa-
lLeHIIA PACTBOPOR GHKApPOOaTa GhLA HCIONLIONATA LIHPOKOrOPIIas CIIIANKA,
RKOTOPYIO HMATONISIL YIJIGKICILIM  a30M L NDIKPLIBadn uaiuroit [Terpis,
cvaszaitnoii pasemion (pic. 2). Hadnoneins nogrseprioi, 9ro pacrsop Gurkap-
GoHaTa 3AKICH JKCIC3A HEYCTOIUN T CACHYET THIATCTILIIO CORIIONATS repae-
TIMIOCTL TPIL €ro Xpalciui,

KomnienTpaliusa 3aKICH $KEAC3A MPOBCPAIACH JIBYMA CIOCOGAMI THTPO-
pammem 0,01 m. pacrsopoy KMnOs 11 KOJOPHMETPITYECKIT € DONAIIICTHIM
KaqmeM C IPCABAapITENLHBIM ORHCICIICM KEIIC3a NePCyTH(YaToM aMMOMIIA.

Jlora onniTon 1O CTafmIIM3AIUM KEIC3A OBLT liCmpoGoBan P opraiiie-
CKIX 1l HEOPTAMIMECKIIX COCIUTHCINIT, UPETATCTBYION(NX OKITCIICIINO 3aric
sxenesa. I{ umv otnocarca:

1) comI aMMOIIS, KOTOPHIC CHILKAIOT KOHIEUTPAILNO HONOB PHUPOKCIIIA,
TaK WTO B PACTBOPC lic JOCTIracTes TIPOM3BEJCIIe AKTIRIOCTET rujparta
sawncn ssemesa [20; 25-—271;

2) Gopmas RKHCIOTA, TPUMCHIOMASCS 1UPI IEKTPOIIIBC T YRepraHLs
B pactsope sawicn skexesa [27]; HgBO; npmvensierea 10 npn anamssax s
Openynpessmenns oxncnems Fe'or iarcmoponoy posuyXa NN E

Wi SR e




T
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3) coupT U rannepu, 0 KOTOPLIX YNOMIHACTCH, UTO OUH [PENATCTBYIOT
ORICJICHITNIO 3AKICY jKelle3a Kiciaopouom nozayxa [20, 28—30; 33—35];

4) anerarunit Gyepusntii pactrop, paowuii pH, papnoc 4,0, woropsiii
MBl DN NPHMEHNTE € Iefbl0 YCTPANCIHIA OCHOBHOr0 HENOCTATKA HALIEro
MeToxa.

HeoOxommyan kouneutpanua peaxtiiBop A (PHrOTOBICH NS Gydepuoro
pacTBopa paccunrtuinazach no gopmysie

'
C" .

[H')=

H
c

rne Cy 1 C¢ — KOHUEUTPANL KICTOTH 1 COMIL i1
K — RONCTANTA JUICCOLNAINI YRCYCHOi KICTOTLL.

fpu exewnpanun p papunx obbemax yreycnoit knesorst 9,5 u. n 1,0 u.
pactnopa yKCYCHORIICJIOrO HATPUs NOAYUAGTCS PAcTBOP, HMeIouulii 3uave-
une pH, pasnuoe 4,0.

Hana nponepounoro onpenenenusn pH Gydepnoii cyech npuMensics merox
Haxuaznecun ¢ miukatopon Gpompenononuin romySuim [14].

Ommcamwne mocTanoBKN OnKTa, PacTBops BeulecTs roro-
BUJIU Ha mucTavInponauuoil sope. Ilna ousra neperonsmr crnpr-pertiugn-
Kar u Gpasur rrouepnn mapin uunasmneiiy (OCT 533 HIKIIIT, 1943).
B cwmsmrn ¢ npurepravn npodramu emiocrsio 150—200 Ma pasmupasn
pacrsoput 1o 100 air 1 ¢ uus gosimpamr pacrnop GnkapGomara cenesa.

B cepin upepsapurensunx onnTon NMaGMIOKenIA  UPONIBOJULINCE  Bif-
3yanplo 10 nosipyiennio myTi. K pacrpopam, KOTOpHe UCIMTLIBAIII B Kadc-
cTBe cTabITNaaTopon ua 3aKuCHOC Keae30, 10GaBNAMN pacTBop GikapGomara
gawien sienesa n3 pacuera 32 mr Fe+/a. Temueparypa B reuettiie ounra 6una
22-23°,

B pesyabrate aTHX KauecTBEUILIN HCNLITANNI LEOGXONUMO OTMCTITDL Clig-
rylomtee. drunophiii cuupr upn kouuentpanuu 10 w 50% ne ynepucubaer
BARICIIOC JKENIE30 B pacrpope; HOMYTHelllie Hactymaer ysie uepes 20 i,
Paspepennmii  10% -umnii rINIepHI TOKe le oKaanBacT crabuiisipyioniero
BANAWIA 1A 3aKNCHOC ¥RENC30; MYTI, HOABIACTCH uepe3 4 waca. B pactopax
ammominnx codiefi (1,0 u. xnopuerniii anmounii, 1,0 1. u 4,0 i1, cepuoricastii
aMMOMMIi) TOMyTHeNle HacTyiaeT npuMepuo wepes cyTkir; » 4,0 1. pacrsope
XJIODUCTOrO aMMONNS — Wepe3 ABOC CYTOK.

Hepes npoe cyToK 0CTAIOTCA MPO3PAUMBIMIL TONLKO HACKINCILIELL PacTBop
Gopuoii xnesorit n pacrsop anerarnoro 6ydepa, mveroumero pH, panmoe 4,0.

Anst cnenytoueii cepiii KOJNMUCCTBCUILX ONLITOB GHUTIL B3ATH PACTBOPH
BCIECTB, OKABABIUNX CTABUANIUPYIOL(CE BIUANIE HA 3AKNCLOE JKCIE30 IPIT
npepBapnTensiux onnitax. Pacrtiop 6ukapbouara sanmcn menesa 1o06asisain
Temeps 13 pacuera 39 ar Fe'/n. Temmepatypa B TeucHie onnra 6nia 22°.
Ha6monene 3a ynmepixamiem 3akicHOro sxefiesa B PAacTBOPC OPONSBOMININ
romnuectpenuo (tabm. 4). B pacrpopax N 1—5 onpepenenne Fe'r chemano
KOJTIOPLUMETPNYECKH DOJATOBHIM METONOM (0 pasmime MeKAy BelliuifHaMiy
obmiero ir ORICHOIO JKene3a), B OCTaALUBIX pacrpopax TFe* ompepeneno
rurpopanmem 0,01 1. pacrpopom mnepmaurasara.

Kar sunno us Tabu. 4, B Teuemne cyTOK 3aKUCHOC JKETe30 yHEP:KIBACTCA
B pactsope 4,0 1. PacTBOPOM XJOPHCTOrO AMMOHISA, HACHLITEHHEM PacTBOPOM
Gopuoii Kucmorur 11 pacTBopoy aneratioro dydepa ¢ pH, pasusia 4,0. Crenerns
YAePRauus 3aKICl KCE3a B TCUENNe 9TOT0 BPEMeHis y BCeX TPeX pacTBOPOB
noyti oxnuaropast — 96—98% . Mampuelimie uabmiomenns moxasamir, 4To
HECKONLKO MeNblue MeCANa 3aKHCHOE jIesle30 yNep:KuBaeTc# B pacTBOpe,
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HACHINEHHOM DPACTBOPOM GOPHOIl KICJIOTH, I JOJNBWIE MCCAUA — ALETATHBIM
6ydepoxr.
CrrenoBaTembio, AYYUIe Pe3yNbTaThl MO CTAOIITI3AILIL 3AKICHOrO sKelesa
JlaJ HacHlI(eHHKT pacTBOp GOPHOIT KucmoTH I amerarnnit Sydep. Yunruisas
HeynoGcTBa, CBSI3aHUBIE C 1IPI-
TabGauna 4 emeneM HACHOIEHHBIX pac-
Bansaune pasauquuix 00aBOK K B0oAe ua yjeprma-  TBOPOB, MBI 1pearno4nil OCTaHo-
HHE 3AKACHOTO jKelIe3a 1B pacTrope pnThesl Ha aneraruoM 6ydepe.
(iscxonuoe conepskanie e 39 -“P/”) Hance OIit TIPOBCHCHBI
epea 11CCTIeOBAMI PABIIIYTLIX HPH-
pactaop oit | ooSimi . pommx BOJ € MOGAaBICHIEM B
io Fe-r, unx  npit B3aTinn  o6Gpasuon
Mria Oydepioro aneraTioro pacro-
pa.
Bononpouonuan  pydnescrasn IIpegBapurensuo na BOIO-
BORA .+ ¢ v v v e e e e upoBoxuoil pyOneBcKoil BOjC
I\Hfl"gi"g‘ipo"““"“" noaa . ¢ pasinNyUoil  IEJIOUHOCTHIO
i\ll'liCl 1.0 ne Co 2,0—6,5 mr-axn/st Geuro ycra-
NH,Cl 4,0 u. . . HOBJIEHO, YTO }OCTATOUHO Ji0-
(NHy)eSO, 0, L. v o w0 GaBuTh 3—95 MJI KOMHGUTPH-
(NHg)sS04 1,0 e ovw popauioro agerarioro Gydepa
(NH4)2SO4 4,0 H. « « = Y
Bopuan kuciora 0,1% . . 55 u. CH.COOH/1,0 m.
) » 0% ... CH3;COONa na 100 mir soam,
N » e uacx(.)msmsu.NS"/o yro6nt wosyusnt,, pH, papuoe
Auecratunit Oy s H. . . .
c&icoolf-’l!-%)(,bxeﬂ.cuscoowa 4,0 v pacrsope.
HOna setemrn raySuinex
upod Oydep manusanu B Hy-
CTYIO CKIIAMKY , TPEHA3UAUEHTYIO [UIA BIieMIS TPo6 1a rxere3o0. Crianka B Ga-
TOMETPE OmycKaJach Ha OUPENeNeHMyl0 MIySmuy, TaM NpoGKa BHIMANack,
u GyTns 3amonEANach Bopoii. Bmaromaps GosbweMy YRCHbLOMY Becy,
aueratHnil Gydep ocrapanca Ha {ie CKIANKH. 3anonHenuyio GyTulle 3a-
KpbIBaJ TIPOGKOIT T COfIEPIKIMOC CC TIIATEeN LU0 B3GANTHBAML. 3aKACHOR MKC-
71630 OIpenemanoch ¢ o—o -Aumuprros. Janunie NCCAEMOBANAM TPHPOA-
HEIX BOJ MOMeLIeHR B Tabm. 5 (113 BOCHMIL JICCHENOBANULIX O06PA3NOB moAte-
L{EHH! Pe3yITbTaThl YeTLIpex MHCCAEHOBaNILit),
Kax BugHO 13 Tabi. 5, B UEKOHCEPBUPOBAHULIX TPUPOJHLIX BOJAX uepes
JBOe CYTOK OTMeUaioch Bhmafeuire 6yporo ocagxa, a B KOHCEPBUPOBAHHAIX

upobax (B3ATHIX MApasiviesbHO) OCajka HC BBITAKANO, 3 B HEX COXPAaHWIOCH
3aKTICHOE 7KeNeso0.

Ilo6asiennme anerarmoro 6ydepa mpaxrinyeckn e OTPaskajiock Ha LBet-
HOCTH BOJH, KoTopas rosmebanacn or 10 jo 30°. Ha 100 mu popst puisi BOR,
00IamalomIIX INEJOYHOCTHI0 He GoJice 6,5 mMr-axp/y, mOCTATOYHO O0aBAATDH
3—5 mn ameratroro Gydepa. B saxmioueune H3 PesyIbTATOB STHUX ONKITOB.
clefyeT yKasarh, 9I0 aueTaTHAIT Gydep Mmonser ObiTh mpMMEINeH A KOlcep-
BAI[IN 3aKIICI jkeje3a B NPMPONHEIX IPO3PaUHLIX BOJAX.

C membl0 BHIACHEHUS BO3MOMKHOCTI MpHMeHeHus anerarsnoro 6ydepa mis
cTabuIm3ammil 3aKNCHOrO jwenmesa B mpucyrtersmn ocagka Fe(OH); Guimi
NOCTABNEHH ONBTH IO BHABIGHUI0 pPACTBOPAIOIEro BIUAMIA ANETaTHOro
6ydepa na Fe(OH),.

IugpaT OKIel jKeIesa GBI MOJIyYeR B YCJOBUAX, OMUBKHX K OPUPORHLIM,
nobapiemiem pacrtsopa Fe(HCO,), ® pogompopomuoit pyGmesckoit Boge.
B pesynnTare THEpPONIN3a L OKNCJIEHUA KHCJIOPOMOM BO3JyXa Ouwaponar
jKelle3a IpeBpAmalics B TAAPAT OKICH Kele3a. .
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Tadauna s

Pesyanrarn onpesesiennn sanuenoro reacsa n HPHPOIRBIX BO;AX B IPHCYTCTBIN ane-
TATHOrO Gydepa u Gea wero wepes 2 cyTork nocie nanTusm npoon

pH Conepmanue | Buayansuue HaGaio-
Fe's, srin aeuun

pepa
BOjLIL

|
Mecro paatnn |

oGpasua po;ul

Ulenounocts uary-
panbuoii Benu,
MI-oRDBI
Konuvecrno noGan-
Aeunoro Gy
narypajsnan
HATYPAJILH2A

nosa
C aueTATHLIM

C aeTaTiiM
Oydepom
HATYpPaNLUan
C aIETATHLIM
Oydepom

ua 100 an
Oydreponm

19501,

T/ Yunneroe  popo-
Xpanuamine (ray-
Onpa 4 M) . L7, 5 b 1, \ Ly puit ITpo-

ocanow| apauna
16/111) Kawnasm um. Mo-
CRBLI—RAs3bMITN-
cKOoe  Bonoxpa-
nunnue, c. Oe-
Tanmono, Oyex,
raybuna 6 s, . , - . X Ita swe | To me-
Oy puiit
ocanok

Pomnniy c. laps-
o 3penuro-
poxcrioro paitoua | 6,4 i d4, 0,0 | 8,0 To e

CrBazsua ve, Oc-
TamKoso . ., . 6,0 : 3, R 0,0 ! 2.0 By putii

ocalor

Han wonnuecrsenioro oupegenenus Tmarensuo nepebonTaunas Bapech
Fe(OH), orvepusanact wwruapraeckosi mimerkoit ira 10 M1 ¢ ormomaBuRIM
ROMIOM, 1 KONIYCCTBO OKIHCHOrO JKENe3a OMpPeRETATOCH HOIOMETPRYCCKY
{15, 31).

fapannenwinie onpenesenua mna AByx obpasmon masm:

I o6pasen: 3,79 wr Fe-
3,76 » »

IT oGpasen: 3,28 » »
3,25 » »
328 » »

B exaamar ¢ npirepraimis nposianur paz:uipasnach Bogonposoatas py6ies-
ckan poga (oxucaaesocts 2,1 ar Oz/n, menounocts 3,6 mr-sxs/m, pH — 7,5),
3aroncepsuposaunas  auerarubiv  GyPepom (100 i Bomm 4 5 i anerar-
moro Gydepa), 1 Tyna ke xo6asnanocs 10 M B3pect THApaTa OKHCU ;Kelesa.
Yepes 1, 5 1 10 cyror ompemenasocs samicuoe sxemeso ¢ o.—o'~ quOEpa-
AIVIOM B OTCTOIHOIi BOJE 11 OKECHOE JKENe30 ¢ OGEIYLLIM DPORAHOBEHIM METOHOM
B IOpNmI Boxbt, OTGMIBTPOBANLOII wepe3 MemGpauusti Guanrp (rab. 6).

Temneparypa & Tedenme ontita 6ruta 18—20°. B JRUIKOCTH IIOCHE CTOAHIA
HaZl 0CANKOM OhlI0 OGHAPY:HELO B PACTBOPE HEKOTOPOE KOMIIECTEO OKICHOrO
JiteJiesa I HapAAY C HAM — HEKOTOPOe KOMMYECTBO 3AKICHOIO ;Kelesa. Uepes
CYTKHN 3aKNCh jiiclie3a OBHAPY/KILTACH B KOJINYECTHe 0,02—0,04 Mr Fe",
uepes narb cyror — 0,05—0,08 mr Fe''/m, wepes necats cyTor — 0,13—
0,18 mr Fe'/a.
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TaGauua 6

Busissiine (00QWICHUA K Hojie anetatnoro dydepa na pacTHOPHMOCTL Ocijki Fe(OH)y

Fe'-+, mrur, obuapy-
enloe B pacroope,
apeMit B CYTHAX

]
{

Fe'*, Mrin, oGuapyien-
noe B pacrnope,
BpeMA B CYTHAX

QOcanon
Fe(Oll),
B Mr Fe s/

QODBEM FHHIHOCTH HAL 0CagHOM 10

5110 5

|
KOJIOpIiMET i HecHn
¢ KCNS

KOJIOPHMET PHMECKI
¢ 2—a/=INPIIITION

! |
0,00 | 0,00°| 0,08

100 M1 BOAUNPOBUNOI  Bo-
abl - 5 Maoanerata ... .
100 Ma  BOZOUPOBONHOI  BO-
Al -E 3 M anerata ., L. .

37 mr Fefu

0,02 | 0,05 | 0,13

35 mrFe s /n

0,04 | 0,08 0,18 | 0,00 | 0,04 | 0,04

Oxiicioe #ene3o uepea cyTrn e ofuapy:eno. Yepes 3 cyTor oguapyiKeno
ronbio o ooy oGpaste 0,04 mr Fe'/n, uepes 10 cyrox oruch yiene3a oGra-
pyseiia yike i ofoux o6pasnax B KOJINICCTDC 0,03—0,04 sr Fe™'/a.

B KONTPOMLULIX ONBITAX, HOCTABIGUIKX Ia TOfl JKC BOJXC CO B3BECAM
Fe(OH),, 1o 6e3 noGapneuitst Gydeproro pacrpopa, siencsa B PACTBOpe u
OKICIOT0, HiI BAKICUOTO OfHapy:keno e GHIO.

B cacuyromeit cepnit OARTOB (taGa. 7) mnL cpaBiinti felicTeie Ha rujapar
OKICH JKEJIC3A CIACAYIONIEX CTabIN3aTopos: aneraruoro oydepa, 25% -uoit
cep1Ioii KICIOTH, IPITOTOBIIGIHOI IT0 METOILY 0. A. Aneruna [10], comanoit ne-
gorhi (yn. B.1,12), upavensesoii n pagote A. B. Epmanonoii 1t JI. A. [vyroncroii
[11], pasGapscunoit cOMANOIL KICTOTH, noGasarsiemoii o nostyueunst pH, pasmoro
4,0, 4 n. pacrpopa NH,Cl n macsiuienoro pacthopa gopuoii wncaorn. Boja
npit aTom Gpajach Ta sKC, UTO I B OpeabiyLLcii cepiii O1IRTOB, TOMICPATYPA
npu onsrrax 6pia 18—20°. C améraruniv GyQepos Moy NINICh PC3YALTATH,
1 OCIIOBHOA CXOUIKIC G PE3YIIbTaTaMIl MIPERLYIUCiT Cepiit ONLITOB. Beaexerpne:
Gonbiicii KICHLOTIOCTII B METONAX, NPCMIOKCWILX juin crabnimaammn Fe™
1 oGpasnax BOjK, BIATHIX JUIA Alrajinaa 0. A. Amexnuniy, A. B. Enatonoii n

Tabuunya 7

Bunauue ,Yl()()(lll.’lellllﬂ R BO;(€ pa3JInuHbIX 0’1‘:’\6![.’"[31’11‘0[)0!! HA PACTBOPIMOCTDL OC4 (1L
TIJIPOOKICH SREAC3A :

Ocanox Fe(OIl); 33 mr

Ocajon Fe(OLL), 37 mr
Fe -/n, Boapact 60 cyrox

Fe **41, pospact 35 CYTOK

Fe-* B pac-
TBOPC, MPUL

[ - Fe** B pac-
TBOpEC, MP/X

. .

Fe** B pac-
TBOpE, MP/i

Fe' B pac-
TBODPE, M/

"11a 100 M3 BOAOPOBOI-

noit soau noGanjieHo

KONOPIHMET I~

YeCcKI! C
2-—2"-J 11 PI~
oM

KOJIOPSIMET PiI-
qecsi
¢ KONS

nonopiMeTpit-
YecHit
¢ a—a'=qiint-
PHIIIIOM

KOJIO PIMETPH-
9ecER ¢
KCNS

2 cy-
TOK

6 cy-
TOK

2 cy-
TOK

6 cy-
TOK

6 cy-
TOK

2 ey-
TOK

6 ey-
TOk

2 ¢y-
TOR

0,2 a1 25Y%-uoit HyaS0,
1 ma HCl ya . 1,12 .
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JI. A. Ulryropcroii, 1poiexoqiio 3naunTes L0 PACTBOPCHIIC CCAKOB, 1T B pac—
TROPaANX OLIJI0 OGHApYsKCHO 3HAMITCNBHOC KOJIMUCCTRO 3aKIICH 71KENe3a — HA BTO-
pme cytiar 0,18—0,8 ar Fe'/a v ua meerne cyrin 0,5—1,2 mr Fe™*/a. Co cra-
Gnmmizaropasi: pasdasnennoiit HCl (o pH, pasuoro 4,0), xmopuerhia ayMmo-
mieM 1 JOpHOIT  KUCAOTOI nepexona Kede3a 1 PacTBop 113 ocajKa He
PO CXO(III0,

I3 cxasanuoro Bultie ¢ACAYET, UTO MOKIO 11051L30RATHL aneratumm Oyde-
poM Juist cTaliumi3ann 3aKICH FKCIC3a B BOAC Il B CIYUAC HPUCYTCTRIIA 0CANKA
rupata ownen skesesa. Ilas TOWIMX aHanH30B, CBABAMNLIX C PAa3nclcHieM
(opy mesesa u Boje, 110 NPOIFBBOJUITI OIPCHEICHIC FKEIAC3A B BOJC HC NO3jl-
1ee, vem uepes cyrrir. Ocracres 1HOKA HESACHLIM, 4EM OGYCIOBJICHO HOfBACHIfe
1§ PAcTBOpE 10HA 3AKNCI FKEAC3A B MITYTO/KIOM KOJIIUCCTBE NPIT cTadiasatiu
ateratiuniy oyfepon 11 B OBONLHO IHAMIITEIILIUOM KOTNUCCTBE NP cTabuitinza—
wn o merony O. A Azexuna [10] o no merony A. B. Ennanosoit n
JI. A. llryroseroit {11].

Auagoriunoe siprenne nadmogana O. . Cowomnosa [4] upit xpaiteunn
HPUPOUTHIX BOJL ¢ nueruoctnlo 15—146°, woucepmuposattinix 110 METORY,
upergrozrennomy O. A. AJNCKUINM, T. ¢. B 9THX BOJAX HPOICXOJHII0 Y BCIIUEHIC:
3aKICH $KEIC32 3a CUCT ORNCIL. ABTOP OTHOCHT 3TO BOCCTALOBRJCHIC «3a CUCT
OpramiMecKIN B3Beceil 11 MUKPoOpranuasMony. Nul CRIOHIL CROPEE CHNTATI
TPUYITION 3TOr0 SIRACHIS BOCCTANORJICHIC IYMUHOBKIMII BEINCCTRAMIL, HA MTO
BCTpeuacTes ykasadiie n auteparype [32].

lo nactosinero mpesenn nocTaTouno PaspadOTAHHLIM 11 OOINCT PILHSITELIM
OLITIO OHPCUEIICHIE CYMMAPIIOr0 3KCJIC3a, HO NMCCTCS OUCHbL MAJIO MaTepHaia
110 OLIPCHEIICHIIO OTICILIO BAKICH I ORNCH sKeme3a. Mul JiyMaeM, uTo petienie:
gO1POCA CTABUINBANIIT 3UKIICHOrO YKEJE32 8 COBOKYHHOCT! C [IPUMENEHIICM
TAKOrO TOYHOTO I yNOGNOro PCARTIBA, KAK g—o/-JUIUHPILT, BICHPNT
B OOLIVHLIT CHAPONUMIMCCKINT AHAMI3 Pa3jeNiboc OlpPeHeNeHite OKICUOIQ
M 3aKICIOrO JKEIC3a 11 JIACT RO3MO;KHOCTHL HaKONNIThL & 3T0il ofnactn inre-
peciintii MaTepirad.

BLIBOJLI

L. Oupencaenne 3axicnoro sejesa B 1podax npoubl 6e3  KOHCEPBAIUTT
(1epes mnoe CyTOR nocie B3ATHA HPOOH) CBA3AHO C GOMLUIOH HOIPCIINOCTLIO
BCAIGNCTRIIE OKHCHACHIIA 3aKIICHOrO yKe/ue3a  PACTBOPCHIILIM B BOJE KICIO0-
POIOM.

2. Oupeicieniie sReaesa ¢ HPOABAPITCILUOI KONCePBaNCH 106aBIICHIICM
1 ma 25% -unoit H,SO,; na 0,5 s nonw s nogwucaere 1 an HCL yn. peca 1,12
Ha 100 w71 pousl TawKe CBA3ANO CO BHAMNTENLUOIT 1OPPCUINOCTLIO, TAR KAk
npu paGoTe 1O DTUM MCTOIAM CO3HAETCA BLUAUITEILHAL KICIOTIOCTh PACTROpA,
CTACIACTBIEM YCro SABISIOTCA: BO-ICPRRIX, 3aMeTIIOE H3BJevciile ;Kejac3a H3
IJITHICTHIX cycClIen3itll, YyTo BHOCHT OuLIGRY B OnpCicielniie RKOMNYecTBa 00—
ero PacTBOPHMOTO jKenesa, M, BO-BTOPBIN, PACTBOPElle TIpaTa ORIICIH
7RCITe3a, YTO NEJI3eT TN MCTORB Me MPHTORHBIMI JUIf Pa3ACACUIA PacTBOPeH-
OLIX B BOAC 1l B3Beurcnunx (Gopm sicneaa.

3. Hepocrator cranmapruoro Meroga crabummsamiur Fe” mommicseniem
BOA, pasbapenioll cosanoli Kiesoroii o pH, pasnoro 4,0, npemproennoro
aBTOPOM HMauHOIl CTATLI, 3AKIOMACTCA B OTCYTCTBUN OyffepnocTu uoayvac—
MOro pacrTBopa, 4TO 3aTPYANACT PafoTy C UM B NOJEBHX YCIOBUAX U BACUCT
€0 BpeMeHeM TOoJTyvyeHlie snauntennunix capiros pH-pacrsopa B uienoumyio-
CTOPONY.

4. [Iponcmenusle maMil ONBITLI NOKA3AI, WTO HALNIYYUUIM CTAOITI3ATO--
POM IJIA PacTROPENHOr0 B BOIC BARICHOrO :ienesa orasaiaca Oy(epHotit
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90 10. C. Hludaosckas-Osuuniunosa

auneraTublii pacTBOP, NPU }00ABAEHII KOTOPOrO K BOJC 3aKICHOE KCIE30
coxpausiioch B Heli, e ORUCIAACL, B TeYcHue OE0ro mecAna. Bydepunii
aneTaTiblii PacTBOP MOMKCT ObITL NPIMEHEeN JIA CTABIINI3aIin 3aKICIOr0
Jdienesa I B BOMAX, CONCP:RAULIIX B3aBCCU TIIPATA OKUCH jKeesq.

Boguas sraGopartopitsn
lncrutyTa o0meil It KOMMYHANBNO/ rurnenn
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ARAEMIIH TAYK CCCP

PHIAPONXHMOBDYECKUIDN HHCTIETYT (llosouepracek)
IHAPONHMIUECKHIE MATEPHAJD!, Tom XX

O. I OAPHIA v O B MUTATHIA

OUPEIEJEHHE PACTBOPEHNOFO KHGIOPOAA
B HPHCYTCTBHIL CONEM 3ARNCH RETE3A

Honoserpuvectatii - Merox — uaudonce pacupocTpalicuinii  MeTox 0npo-
HEJICHIA PACTBOPCHHOr0 KIGHOPOAA B npupomunx wopax. Onnarko n Tex
CIYYASIN, KOIAQ (MCETCsS GOMBUIOC KOJUMUCCTBO ORMCINTENCH Wi Bocerano-
piTeNeii, DTOT METO; He IAcT TOMHBIX PelyJihTaroB.

PaznnunsMir anropaMit UPCHAGKEH Pl BIONIMCHCHIT UPAMOrO MeTo;,
YCHCIIIO NPUMEHACMBIX 1P BHCOKOM COJICPIRANIIL B BOJC HNTPHTOR, Opra-
Iieekoro neitectea, awrunmoro xaopa i r. u. [1—>5]. Comu saxncir semesa
KaKk BOCCTANOBITCMI TAGKe HCKAMKAIOT peayabrarn onpexencnuii, Ilpnvence-
HHC HPCIBAPHTEIILIIONO OKICICIIST  1ICPMANTAIIATOM CIHOMKIO 1 Ue Beeria
ynoduo, ocofewito B Tex cayuasx, Korpa paboTa NPOBOJULTCH R I0JICBLIN
YCIOBIAN.

[IpepstaracTes RBOJUITL B PE3YIILTATH OHPCJCIIECINIS IKICIOPOLA Teoperi-
UGCKYIO HOAPABKY Ha COJieP:Rallie 3amicil MKeIeaa Mmpit yCJIOBUIL PacTROPCUI
ocayra ruapooriceii B oceopiioii kucaore. {poye TOro, MMCIOTCT yKrazaluud,
STO TPIL HEBHICOIKOM CONCPIKANITI RAKNCH #LC7Ie3a 1L NP UONCHCICUNIT CONALOI
KHCITOTOIl OmidKa KoMneHcpyercsa o6paTunid BLIACHCUIIEM IKBIBATCHTIIONO
KOJIUECTBA HONA 113 HOMICTOr0 KAMIA B PesyiibTarte BOCCTAHOBJCHISI 06pa-
sopapmieiicy owrnen skeaesa. Omnmaxo upu padore ¢ coAMNO KICIOTOIT HTa
ouGKA 1PI MAJIOM COMEP/RANIT BAKICH JKemean 0eTacTen OGIN3KRoi K Teope-
THUCCKOI, KaK ATO BUIUO n3 pannbix rtadma. 1.

Tadaunua |

()Il]}(‘,’l(‘.’lt)lllll‘ pacTropeiniioro RUCTOPOE 8 Hpuey TeTRIN coAcil 3aKUCH IREae3a *

0., mr/a Pasuitua

Coxepiiatiie

O: B ccTeCT-

BLiHOI1 BOAE,
MU

R Bpoae upu-
Ganneno Fe °,
Mrn

Haiineno O,
iocae npu-
Gasnenua

Fe'-,
RSha

nonuyo
Ha& onucieie
Fe*

TEOPETHYECKI!

BLIYIICIICHIOC
no woJaue-
cTy Fe *

0 62
9.72
9,21
.14
9.26

* Ocapnon pacTpopsiscest
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093
2,79
1.63
9.18

18,62

951
9,85
.63
202
7,02 -

0,13
0,40
0,66
1,33
266

» 1Cl, Cpeance 13 4—3 onpejeaenni
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Onpedeaenue pacmeopeniozo xuciopoda ¢ APUCYMEMSUL FAZUCH diceaeaa 3

[Iponeuran ommbra nmokasmipaer, uto B cpeauey Tonbro 13% oOwicuoro
AC/Ie3a B YCNOBHAX OLLITA BOCCTAHABIIBAGTCA OGPATHO B 3aKNCh.

Hpn pacrnopermir ocapka runpooknen 5 H PO, momywator nowri teope-
THYeCKy10 semirminty pacxoma O, Ha Oxircyenne, Kaw 9TO BIHiHO U3 TAGN. 2.

Tadéauna 2

Onpepescuue pacTBOpenoro KNCI0P0, B UPUEYTCTHIN Coacii 3aknen srenesa *

0., Mr/a1 Pasinna

i

Cojlepsnanie .o Iafuieno O,
0. n ecrecr- | & poxe upit- - pocse npn- . ’TCOD('TII'ICCHII
Beltioii poge, | OAVICHOTE *, | Gapnenns NONLI0 | piguenenitoe
MET MTIn Fe ", MI/7t Ha OBUCALHNE 116 ormve-

Fe | ety Fe*

|

it

i

|

0,98 9,50 0,13 0,13 |
4,65 8,61 0,66

9,31 7,84 1,32

18,62 6,71 92,61

0.66
1,33
2,66

|
2,79 934 0,89 I 0,40
|

* Ocagnon pacrsopszicsi 8 HgPO,. Cpeanee 4—35 oupelenennit,

Onuamo BBCMEHIIC TEOPETILUCCKOIl NOHPABKI 1A 3aRIChL KeTesa Tpedyer
OnpeleTIeu st TIOCTeIICH B MOMENT (IrRcalln KICAOPOTA ML KONUCEPBIPOBA-
ftst POGLI BOAKT ¢ Tocey oM onpexeieutes. I To 1 gpyroc suaumrennio
yenouser pagory. K tonmy ke B Tom caywae, ecii upi ompexesenn wiesio-
pona oun conceyM ue OynierT oBmapysKel, TO He YAACTCA YCTANORBITL, OLII i
KICTIOPON, 13 MOMCUT (BIIKCAI(NL 1T BECh 13PACXO0BAICH HA OKICICIIE 3AIIICH
7Rejesa, I ero ponce e 6Guuio0.

Ocnonnpasch 11a 9ToM COOBPAKCHINT, TaM KA3al0Ch LEOGXOMIMMM pas-
paboraTh METON, ycTpansouurii BOBMORUYI0 ountbKy B upolccce paGornt.

[Ipy oupenmemewinir  Kienoposa B MPHCYTCTBII BOMLWOr0 KOIIIUCCTEA
oprauuuccrirx seutecrs B. A, Cwonnmies [6] npemnosiar s yerpaueris
OwnodKN caejyoulyio MoguuKaluIo: B {BC CKATUKI, AOBEPXY NauOTHEU-
e HembiTyeMoii Bonoii, Biocirres B ofurnakosom komuecrse 0,1 . pacrsop
noja; 06e CRNAIKI 3aKPLIBAIOTCA, COXCPIRINOE BI3BANTHBACTCH 11 gepes 15 amn.
B OMi0fi 13 MUX (DURCHDYETCA KHCIOPON 11 OTPCNCIICTCH OOLIMIHIA TIyTeM;
B jipyroii kuegopon ie Purenpyercs n mocae 15 amw. cromiusg B meit OTTHTPO-
BBIBACTCA TUTOCYIILYITOM € MPENBAPUTCALUEIM TOXKICIACIIEM 0CTATKA norxa,
He BOIUCHUWICIO B PeaKmuio ¢ oprauiveckud BermectsoM. LIpi BeTncaeHin
PacTBoOPEeHIIoro KICA0POAA BHOCHTCS NOTIPABKa Ia HCMPOPEATIpoBABIIIIii 1101,
Kax 13pectino, 3akiciioe semeso e OKIICIAACTCS HOXOM B el TPaIbIIoil cpene;
B KIICJIOI CPCRC ORICIAGTCS WACTNUIO, TAK KAK OGPABYIONEECsT ORICIOE
REIIC30° CIIOBA BOCCTAUABIIITBACTCHA JIOHOM IOl If NPENATCTBYET HaThueiimory
ORUCIHICHINIO 1IOHOB 3aricit sKemesa. UToOB noBecTin Owkuesemtre 110H0M 70
ronua, rtpebyerca ynameuue 10NOB OKICIT skeie3a N0GaBKOIL PasIIYHLIX
romunexcoodpasgonareneit mpofochara nmr Propuygos.

He sxenas, orano, OCMOMRHATL METOMNKY OMpPENEICIIIT KIICJI0pOaa Ble-
CellleM HOBBIX DEARTHBOB, MLl Peuliyii NOMBITATLCA HIPIMENNTh NI BBeme-
INA NONPABKI Ua ABYXBATEUTHOE ;KEIe30 TOHHYI0 MORN(IIKANINO, Ipeo-
nceunylo B. A. CrRommumesrM, B ciyuae TPUCYTCTBIST OPraNmIecKirx BEUIECTD.
Tawint 06pasonr, A yeTpaneinin saisIns 3aKIcl ykelesa TPeGoBaIoch Gl npm
Qurrcatuu KILCTOPOAA IO OGHIULOMY 1H0OMETPITTECKOMY METORY BBejIelIIe TOABKO

Declassified in Part - Sanitized Copy Approved for Release 2013/01/22 : CIA-RDP81-01043R001500050004-2



1

Declassified in Part - Sanitized Copy Approved for Release 2013/01/22 : CIA-RDP81-01043R001500050004-2

0. II. Onapuna u O. B. Mumazuna

OUHOr0 mifmuero pearripa — foxa. lIpuBnexamo Taiike opmioodpasie
METONUKI B CAydac OfHOBPEMEHIOro IPUCYTCTBIA OPraundeckuX BOICCTB,

- OMKITHI, TIOCTABJIEMLELIC HaMIl BHAYAJE, TIMEIN HeJbl0 BHACHITL YCJIOBILA
OKUCJICHISA TOOM ABYXBAJIEHNTHOTO jKeje3a B MEIIOYHOIT CPERe HpIt HAIINI
pacTBOpEHOro Kuciopoxa. Boxmy, DmacHmeumyl0 KUCIOPOAOM, B KOTOPYIO
BHOCIIJIOCH OTPEAENIeRIOe KOJINYeCTBO 3AKIICI JKEJIC3a, TMPegBapuTenblio nojl-
xucaaman ao pH, papuoro 3; B 3THX YCHOBUAX, HECMOTPsS HA MPUCYTCTBNE
PACTBOPEIHOr0 KIICAOPOXA, ORIICAGHINA ;KeIe3d He OPOHCXOAIT B TeHeHNe
NOJNIroro BpeMenit. B CK/UTHKY, HAIOJINCHNYIO TAKOii BOJKOIL C ONPCMC/ICHHEIM
cogepikaiiem Fe”, cnawana pmocuM (ma pmo cwismim) 1 M 0,1 n. uopa,
3aTeM, le NepeMewnBasg, TOTuac ke 1 MA emmoro martpa € IOFICTHIM
KajneyM, sarpuipaeM NpOGKOIl 51 mepeMeLmiiBaeM, OCTapifgeM Ia HEeKOTOo-
poe mpemA T 3aTeM mocile uopmucienua orrarpoprpaex mog 0,02 m.
runocyas@uron. Floga HaXomim ITOUTH CTOJILKO IK€, CKOJIBKO BHOCIII,
T. e. OKNCJCHHA MOXOM B 3TUX ycaonusax nourn ne upoucxount. iHene-
30 OKIICHFIIOCH, WO 3a CUeT PACTBOPEHIOro KICJIOPORA B ILesowoii cpene.
YueeTh TarmM 00pasoM coleprraHiie jkese3a He IPERCTABIIAJIOCH BO3MOMKIILIM.
CItenyIongiie OMWTH BHINT NOCTABIIEHLl TAKIM 0GPA30OM: B KOHNIECKYIO KOJIDY
puocianr 3,57 yr 0,02 1. uoma, 3ateM NPIINBAIN PACTBOP liemouir 10 obec-
upeunpanng It rorac ske cloga srocimir 100 M mucTiLIpopanioii 1O,
conepsianieir 2,36 mr/Fe”. Coneprkmyoe KONGLI epeMeluuBanl, OCTaBAAIL
1a HECKOALKO MUHYT, 3aTeM nomkireann Gocopuoil KNCa0ToIt, I 110 OTTILTPO-
posaziea 0,02 i, rinocyssdurom. Qo noBropiys, ¢ TOI ANML pasHumei,
UTO Mmepen BICCEIIIEM BONLI ¢ 3aKNCHIO KEJIe3a 107 CO IMeNIOMLI0 OCTABIAMIY

crosith nocaenonarensito na 15, 30 ,60 s, [Tomywennnte fanunte npipefenn
s raba. 3.

Tabanga 3

Bausunue BpCMeN, HPOTERILIErO ¢ MOMEHT CMCILUCHIA HOJA
CO MEAOMDBIO 0 BIHCCCHI 3AKICH REAC3A

Bpema, upo- 1
TeKiee ¢ Mo- | Koauuecrno
Buecen- | senta ememe-| ma 0,02 u. Honnuvecrno | Konmuecrso
noe Fe'*, | una J come- |nona, nowen- [ ouucaennoro | oxncnennore
ML JI0UbIO 1O mee Ha OKIIC- Fe'*, Mr Fe', %

npnGasesi nenue Fe
Fe'*, MiH,

2 36 0 1,46 1.64 69,5
236 15 0,60 0,67 28,4
.36 30 0,20 0,22 9.3

2,36 60 0,07 0,08 34

?

.Kax pumno na tadmmus, no 70% Fe” oxncasercsa 1OXOM, eciit pacTBop:
3aKIICI sKCJIe3a MPTOABIAETCHA K UIEJIOYIOMY DACTBOPY IOia TOTYAC e MmO
-CMemeHHT Toa co iesounio. [Tocie ske CTOAHIIA IEJI0YHOro pacTBopa Moxa
ero OxIcITeNAbIIse cBoiicTna magalor. Orcioga MLl caesialin BLiBOJ, 9TO 3aKMC-
HOe jKeIe30 OKHCIAMETCS TIMOMOMMTOM, a He rogato. IIpi ciememn 1oxa
O LIEIOUBLI0 PeAKIis, KAk H3BECTHO, uporexaer B jAsc (aswi: craudia ofpa-
ayerca rnmonomr 3J, 4 6KOH = 3KJO 4 3KJ + 3H,0. Menounoii pac-
TBOP 1107a 1ie oBecnBeunBaeTcsa IOTHOCTHIO, @ CIETKA ORPAIUeH MOJOM B pe-
3yJIbTaTe YacTUYHOro T'HAPOIII3A THMOHOANTA

2K10 +H,0=2KOH + J,.
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Onpedeaciue pacmeopennozo Eucaopoda & npucymemsun aanucu sceacsa a5-

3areM rUUONONNT — cOepHeNIe Tie CTOIKOC — Ovelh OBICTPO mpH cTOMIHIUL
NepexonnT B HouaT

3KJO + 4KOH =K JO, + 2K T 4 2H,0.

[Tocne wacosoro crosuug III@JI0U1I0TL PACTBOP NHOXA IOINOCTLIO odeciine-
HIBACTCA — CUMONOZNT HEPeXONNT B HOYAT, 11 OKMCICHI jReNe3a He npoic-
XojuT,

OcuoBbiBasich Ha 13705 CIHOM BBILEG, B AQJBHEIIIN OubTaX Mbl CHAvAIA
TIATCILUO nepeMemnBalli pactnop ;Kenesa ¢ TIOZ0M, 34TCM BLOCHJIL PAcTBOp
SIIROr0 KAt 11 BHOBL BCC NMEPCMCUIIBAIIL. DTHM JIOCTHIATIOCH HOCTOSIITIOC
pearnposanire jojia ¢o 1ea0YhI0 B npolecce NepeMeIuNBANIS NI OXIIOBpPEMel-
HOM NPHCYTCTBIIL 3aKICH sKenesa. I3 Pe3YIbTATE ;KeJIC30 HONIHOCTHIO OKIICHS-
JI0OCh [IIIOIOZIITOM

J, 4 2KOH =KJO + 1,0 + KJ;
2FeS0, + KJO + H,0 + 4KOH = 2Fc (OH), -+ 2K,S0, - KT .
" c_ym.\mpno -
2FeS0, + J, -+ 6KOH == 2Fc (OH), 4 2K J + 2K,S0,;

orciona 1 ma 0,02 pactsopa orpewacr 1,12 o I [Toayueminie nainie-
npaBejent B radn, 4,

Tadoanna 4

|'L‘3_\'.’lb'l‘:l'l'hl oupenenensn Fess orucaenuem cro
HOJMOM B HICTOUNIOM pacTrope

Fe** B o6nexe,
BSATOM NJIA Onpene-
Conepica- seu Haltzeno

Hire Fe-, Mr/n

Ferr, srla | conepica-
' e nafieno

Pasunua,
%

0,9 0,113 | 0,109 0,86
4,6 0,58 0,55 4,40
18,6 2,34 2,23 17,70

Hawk Buamo n3 rabamignl, :5e71e30 1OUTH NOILOCTLIO OKICAACTCS HOJOM
IpH NAHUBIX YCNOBHAX.

Buisicius  yemosus oxncneuns e 1HOJI0M, MBI NPHCTYMIIN K OMKITAM
N0 ONDCHEeNEeHNIO PACTBOPENIIOr0 KUCIOPOga B HPICYTCTBHI cOJIeiT 3aKircis
ueeniesa no merony Buuxnepa ¢ irogmoi Momumkanreii,

Onuwcauwe Mmerounnu

B nmBe cruamkn,  npuMensiomnecs A onpejesieiusa ~ KHCA0POLa,
NPt TOMOLUL IMIMETRIT BBOMIIL B OQUHAKOBOM KOJNUCCTBE COME Mopa,
TIOCPeNCTBOM CNPONA CHIAANKI LANONHSIN IOARNCICHION BONOIl, B KOTO-
poit ompenenamin  comepamiie ricmopoga. B obe ckmsumir pojmr mo
1 s 0,1 n. noga, 3arem 1 ORwy 113 NIX TOTHAC /Ke, Gea mepeMeurpamms *,

* H])OlIBﬂpHTGJIbHOG TiepesMeunipalue ¢ HOmoM COACPIRIIMOI0 CKIISIURKI, B l(OTOpOfI
OpPOU3BOIHTCA onpexreacHuc RIICI0pOaa, I3mimnie, Tak KaKk MOKCT npubecT K norepe-
Ricaopoga upn nocunenyomeM OTRPRIBANIIS CRIFTHRIE, npousoﬁ}ze'r ai onncnenne Fe™
HOJIoNM, PACTBOPCHHLIM RICIOPOJOM NN XJI0poM, B HaHuom cilyuae 603])8351]!‘”!0.
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0. Il. Onapuna w 0. B. Mumszuna

npubapisn 1y NaOH 4 KJ ar 1w MnCl,, nocsie yero CRAANKY 3aRPLBAIN
I CONCP/RIIMOE Ce THIATENILHO MCPCMCIINBAII; jafce, Kaw 00mMIL0, JaBal
otcTosThest ocanky i pacrpopsan ero B 3,5 ma HyPO,; prutnpuiics npun
puecemn H PO, pactsop coonpann B Qappoponyio uaweyry ir pymecTe €0
BeeM COMEPIRIMHM CKIAUKI IEPeHOCHI B KONOOUKY JuIi TITPOBAINA.

Jpyryio CRIMHKY TOCHC BBEJENIA HOAQ 3AKPHBAIIL npo6roil 1 cojepiuu-
A10@ THIATCABHO TCPEeMEHINBATII, 10CIe ¥ero npudanismuie 1 an NaOH 4 KlJ,
.CHOBQ COCPIRIMOC TICPCMCNINIBAILL, Nt 1O/ OTTITPOBHLIBAI, NPIUCM NO/IICAC-
mie ocopioii KICIOTOIl NPONSBOMIIIT B KOAGOUKE JLIA THTPOBAHILSA.

Il cpapiemist PACTBOPCHHLII KIC/IOPO OJLHOBPEMCINIO $urcuponai
3 TOii 3ce MOmKicAaennoii noje B orcyrcrne Fe™ n onpenenam, Kar 00RO,
jPeaysbrarii ONKITOB NpuBCHCHH B TadA. 5.

TaGauna 5

ONpPEACICINIC KICAOPOA METOJIOM  1Ojuuoii * o ararn
B UPHCYTCTBIUN CONICHT sKeAC3R

Fe'*

risno-

a ¢ ocra-
T4, unotueqriero Ha

TOMIILIM 110JI0OM B UPHCYT-

creuit Fe**

, M
(e110 Kie10p0s(a

I

11afijieno Kucaopona
Pasununa

B npucyTeTDUL Fe*r

B OTCYTCTBIU

M B upneyrernuis Fer
Iaf,

a, noWeRMero Ha THT-
(C noupankramit)

Gura, noieuero Ha THT-
THTpOBAHIIE KKIHICNIOpOJIa, 82
BLIMETOM 11010l HoN PanKy

Yueso Ma 0,02 1. ruocynb-
poBalie ¢ OCTATOMIEIM

Bueceno Fe*

Yyeno ma 0,02 n. ritiocyilb-
popatite KUCaI0Pon,

Yueno mar 0,02 1,

CYIILY

Gur
110710

40,04
—0,03
40,13
—0,02
40,09

11,48
11,33
1118
10,69

9,62

LoD O
=1 R =1~
[CRA RNl
S WWWWL
O W=

GNamNmNe

* Cpeaunce 13 UBYX oupejenenit.

M3 radauum  BURIIO, YTO MCTOR HOMIOIT  MOAMDIKALMIL [AeT peayab-
«ratit B mpucyrerpiir Fe™ rax ke, KAk i 63 Jiero. Pacxo:xuensie Haninix
-CPABHITCAbLLO JEBeIINKO, 1f B GosblICTBe cAydaen oulbika 1e OpeshlilaeT
corrix moreil mr. IIpir nogcaeTax AIIsT BBEACIHI 1101 PaBIGT l1a 5KEJIC30 13 ulicia

ML r‘m‘locym;(bma, uomenniero ua TIITpOBAMIEC pacTBOPEIIOro Kucaopona,

M OCTATOWHOrO IIOAd, BLIMILTAETCH HICITO M rirmocyib(irra, Homemuee Ha
TIITPOBAIIIE OCTATOYIOTO 07, CiteryeT TAwKC BBOJMTH HEKOTOPhle JOTOJ-
MITCABLbIC MOUPABKI, UIA 0GJICrUemis BLIMIICICHITA KOTOPHIX ynoGHO DOJIb-
20BaTLCS CKIAHKAMII OTUUAKOBOTO Wt GIIBROCO odnema. ’

B arom ciyuae mOmpaBKa BBOITCA: 1A BLITIIBAIOLIICS 1Of IIPII BHEce-
I EJI0UM B CKIIANKY 0e3 (rKcauir KIICSIOPOKA 11 Ha BHITLILBAIOULINTCA JIOI-
‘muit (MO cpaBUEMIO ¢ APYTrOil cwusmKoit) 1 Ma pacrsopa mpu Buecemiut 1 mu
MuCle B crasury © Jurcateil KuCIOPOA; A DTOrO LANO 3uarb NpudIu-
BUTCALHLLT TUTP, ofa.

BBIBOJDI

1. Ofsuustii FOZOMETPIYECKIilL METOX [aeT IHeTouuble pesyabTaTh IIPI
-OTPCHEIGHIIT KICJIOPOMA B BOKAX, COf[eIKAILIX COJIT BAKIICT JKesesa. Omudw
.COBIAAIOT C TEOPCTIMECKI BLIUICICHHBIM KOJIIIECTBOM Kicimopona, 1eod-
“XOMIMOro0 AJf OKICJCHIA coJieli 3aKMCH B OKICD. .

WAL
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S

5 o TN

2L GEST TR g A TR

o,
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PREEHCD-RN

Onpeaeﬂeuue pacmeso pernozo0 ;:uc.zopoaa € npucymcmsuil gaxucu ocenesa

wa M,
aF T

2. B pomax, comgep:KalliX TOYHO I3BECTHOE KOJMIYECTBO COJII 3AKHCH
ZKEMIC3a 11 HE HMEIOUUIX JPYTIX BOCCTAHOBIITEINEI, BO3MOKHO 1piMeHele 06619-
HOTO [OJOMETPIYECKOr0 METO/Ia C BHCCEHIIEM TEOPCTIYeCKH BRITIICICUHOI [0~
IIpaBRIl HA KIICIOPOI, MOIIeAmIil 1a OKICJeNIe COMIf 3AKIICH 3KeIe3a ¢ 06~
3aTeNBINIM TOXKIICICHeM Irepel THTpoBamieM (PocoprOit KicaoTOil.

3. Momnag Momnmduxamita paccMaTplIBaeMOro MeTOga, OpelJio:ienuan
B. A. Crommuesry a7 BOJ, GOraThlX OPraHitucCKUMIT BelecTBaMif, BIOJIe
IPIMCHIIMA I VI BOM, COXEp:KallUX COJIL 3aKIICI jiKesesa.

4. Oxmernenite coMeil 3aKICH JKENE3a IIOXOM B ONPEACICHHBIX YCIOBHAX
1[eJIOUHOIT cpenl TIPOTeRAaeT MTHOBCHHO.

5. Ilpit otcyreTsir B BOJE XPYTIHX BOCCTAOBNTEMNEI! IPETIOHGHHELT MeTO
0:(HOBPEMEHIIO MOIKCT CJIY/KIITDL 1f JUIST OMPEREJICHIIA COACPIKAHILT COMC 3aKncH
JKCJIC3A B MOMEHT BHIEMKI 1TPOGwI,

Muctiryr obmeil 1t KoMMyHanbHOIl
riritennl Axagesun memiuuncknx nayx CCCP
Mocrsa

JUTEPATYPA

MuerpyKkuus no METOIKE Moauoro camurapioro auamnsa. I[urbeswe Boyu. Haj.
ni-ra uM. dpresana, 1939.

. ®. 3 ¢pamny Heopraunweckas Xinms, T. I M., Pocxnmrexusgar, 1932.

B A, Xsonnmn, Ananmnd INThEBWX it crounnix Box, JI., 1935.

.A. Cronuuxen nl0. C. OBunumnuxosa. Oupeleinenie pacrpopen-
HOrO KHCJIOPOSA B BOAAX, COMACPIAILNIX DPAsIMUHAC OKICANTCI I BOCCTAHOBNTEI.
Rypi. upnwa. xidum, 1933, 6, N: 6.

.B.A. Cronuuygen n0. B. Murtarnna. OC onpeXeseHii pacTBopeHHOro
B BOjic Kicjlopofga B mpucyTeTsun unrpuros. Jlad. mpaxr., 1939, 6, 27.
B.A. Cxonunungen u O.B. Muraruua. Merox enoxuoit npobur» npi onpe-
Hejeliiil PACTBOPEHHOrO B BONC KICjiopoia B HPHCVTCTBIN BOccTanosnteneil. HypH.
opuka. X, 1939, 12, Ne 8

]
B
!
i

ke,

7 ‘THppoxHMHueckHe MatepHansl, T. XX
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AKAJDEMHISA HAVR cccp -

FHPOXHMIUYECK 1 WHCTITY T (Hosouepraces)
CHAPONHMIYECKIE MATEPHAJDBL, Tom XX

I SO ST 1

10, C. WHAJAOBCKAA-OB LN HIUKOBA

HOJNYYUYENUE BOALI, HE COIEPIRAMIET PACTBOPEHLOTO
RUCHOPOJA

B uparriie ri;iPOXHMIUCCKOrO anasiusa upi padoTe ¢ JICIKO OKNCAAI0-
LUHMICSL COCIUIHENISIMIT MACTO TPEOYCTCA BOAA, JE COACPIAN pactsopen-
HOIO KICJIOPOJIA.

WL . Amnapun [t Bo A Kasapunosa-Oxnuna [2] nosisayioresn
npokunauctnoii Boxoii, ne yrasunasn cnocoGa ce oxyasicuns. Ot mOKa-
gali, MTO CHCAKCHPOKMIIUCHIAN ROIA NPI HCHOCPENCTHEIION oCTLIBAIII €€
. BOZLYNC CONEPIKNT KICIOPOi (tadn. 1).

e o b e £k 8 et et g e AR L Rt 138 B G S8

TaGauua 1

Conepikanile PARETHOPCHIOTO KHCIOPOAR

* Pemuepatypa i
Bona ¢ 08 ¥p ’; Q., Ma

e o o e e ot etk = e 2

|

JAneTHIII posanuasnt e e e .I :

CrezenpoRIsuennas, OvTHnABIIA

na psosayse (1 am 1euenne 2 1ac.)

1ipokuuguennas, OCTHBIIAL B ATMO-

cepe yISICRUCAOTH + o o v o .
Tome . .« « « - .

I S L
J;0Aa, uepes KOTOPYlo 1pOjlybanach
vraesnenora (0,5 & mpi panuo-
wepnos Toke uyauporos COp 8
teuenie 15 M) e e
o ke, B Teuenne 50 yun. . ..
TO TRE o o e e e e e e e e e 20
Bojia, vepes KOTOPYID 1POAyBaJlcH
noaopo,L 1 TeUCHuC 3 vac.* (pan-
npie 1. A. Basaurnuoit). . . . .

19

———— e s

* 3 wonuuecTne M3 pacdeta 1 A noxopona ua 1 31 BOMBIL

Itosyuenic fecKIICIOpOo; Lol BOMILL NPORYRaHIleM Huepes Boly BO3AyXa,
NpEABAPITENBIO TIPOIC/IIEro 4epes KICIIOPORIHIC NOPTIOTHTEIN, HANplMep
gepea HEI0WIOI  PACTBOP  [POrasiola, KaK T0KA3ail OfLIT, TEeXHNIYECKN
TPYAHO OCYIIECTBIMO, TAK KAK TPYIUIO NOJTYuiTh BO3JYX, COBCPIICHIO 0CBO-
Goz;e il OT Kiteaopoua.

H. A Bagmsima (3], O. Baymum [4] nmomyuaair sony, 1ie cojepIKaLyio
pacTBOPERHOTO KICJI0poaa, nepsat — BRIy BAIIEM KIICII0PO}a TOKOM BOMO-

o

pona, BTOPOIt — OXTaiRTeHICM 1PORITISYEIION BOJH B atvocepe BOFOPOAA.

‘ .

T e ———

ﬁ:s R T
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Ioayuenue codu, ne codepacaweds pacmeopernozo xucaopoda 99

Io gamwmy H. A. Basaxunoii [3], uepes tpn uwaca nponycranun Bojopoxna
nojiygaercsi popma, comepskamas 0,19 mr Oo/a.

H. B. Becenoncrnii [5] npu onpenemenmir 3aKkHCHOr0 jkefiesa  LOMb-
3yerca ANCTIIIAUPOBANIIOI BOAOI, HACHLENHO YroJibmoil KicioToii. Bry-
bauie 113 BOAM PACTBOPCHNOrO KICTOPONA YTJIGKICHLIM IasoM MMeeT Ipe-
(IMYNICCTBO IO CPABNCHUIO C NpIMENeHUeM BOXOPONA IH BTON ke IMemw, Tak
KaK YTIIeKNCAblii rad TajkeNce KHCIOPOJa.

ITo nammy onmitan, cmycTs uac Iocie NPONYCKAHIA YIVIEKNCTOr0 rasa
uepes JUCTIVIIPOBANHYIO BOJY, TONYYaeTcs BOAA, He COLCPIRAn{as pacTso-
pennoro wicnopoga (ca. rabm. 1),

Ina nonyweuns Geckncnopomuioli BOxsl NACHIUNENNEM ee YrIeKUCIMM ra-
30M WYIRHB JICTOYMMKIN YIVIEKNCAoTs, Gomba mmr anmapar Krmma, rkotopme
ne neerga Gupalor B safopatopit,

poembal He S0,

Prnc. 1. TIpuGop mas noayuennn nomul, He cofiepxameit
PACTBODEHHOro KIfenopoNa

[ToaroMy nns oXu@Kmeuns NMPOKMIAYEMION BOXH B atvocepe CO, Gnin
npuMenen npoctoii mpngop, nsobpazkenumii ua pne. 1.

B ronby mia oTcacHBaHUA ¢ Y3KEM TOPIIOM (emxocrs 500 ma1), cnaGikern-
Hyle KaydyKoBoii TpyOxoil, HamuBalor 75 M RNCTUIIRPODANNOIf BORH I
25 MJ1 KOHMEUTPUPOBANNOI cepuoii kneaoTs. B rOpJI0 KOJIGL! BCTaBAAIOT TIPI
nomouys peaunopoii npodrn gopymky Honrar-Texkens, no momoBuHm ci-
(oua 1anos;uenylo macHIUENUKNM pPacTROPOM Guxapbomata narpus. 3arem,
IPNNORHAB 1poGry, Benmaior B koaby mo 0,5 r cyxoro OnkapGorara maTpus,
6HCTPO DB3BANTIIBAIOT CONEPIKIMOC KOIGH € MeTBI0 yxalemus KHCJIOpOKa
BO3JLyXa 13 UpPnGOpa YrieKNCJLIM TasoM N OBICTPO 3aKPHIBAIOT KaydIyKOBYIO
TPYOKY BUUTOBBIM BajKIIMOM.

B ronbe emrocTsio ma 2 51 MECTIUNINPOBANLYIO BOXY KNOATAT B TEUeHHe
30 mnu. ITox ouew KumeHns KoAGy 8aKPRIBAIOT Pe3UHOBON NpPOOKOH, B KO-
TOPYIO BCTABJEHBl OTBONHAA CTEKIAHHAA TPYOKa IT 3aNMOJIHENHEUT HHACTINIIN-
posauuoil pomoit cndou. OTsommylo crexuaAEEYI0 TPYOKYy TPHCOEHUHAIOT
K K0710e C YTICRMCABIM ra3oM TPI HOMOUIIL PE3UHOBEIX TPYBOK TIPT OTKPHITHIX
BHHTOBLIX B3a;KIMaX.

Oxromo 3—5 MUOE. NpOAOIIKAETCA KNOAYEHHE KOIGH C LeNbI0 yhajleHnd
BOMAHBIMI TapaMIl OCTATKOB KHCIOPONA BO3AYXa II3 COENHNTENBHHX TpPY-
60K, mocie Wero ropejKka racurcs,

7*
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> Ipm OXJIKAEHNT KOAGH MPOMCXOQNT sacaclLipaHite pactpopa onkapbosara
‘ HaTpnA BKONOY AJIA OTCACHIBANUA C KIICIOTON, HO BLIAEIIBIIAACA yIJIEKICIIOTa
: poccTaHABINBAeT JAaBJICHIle B CIICTEME. B cayuae HCLOCTATOUUHIX Pa3MCpoOB
7OBYMmKN HEOGXOMIMO NOANNDBATE HACKIMCHHGII pacTpop Gurapfomara Taw,
qrofm xouern cudoma pce BpeMA HaXONMJICH B FKIUMKOCTIL. Becrucaoponuan ‘
popa Ge3 pasMBIKauIA TpRGopa MOET GuTh OTcudonmpopaua B armocdepe l
yraeKucIoTs (mocyny Hamo [PeABAPUTEIBIO 3AUONHATE YTJIGKICILIM rasoM).

OxmainenHad B TAKOX YCJIOBUAX BOAa jact OTPUIATENBIYIO PEARIITIO
Ha PacTBOPEHUEII KNCIOPOX (cx. mabm. 1). C membio DOJIHOII TapauTit
HOMydCHNA [EICTBNTENLIO0 06eCcKIICTOPO;KENIOiT BOXN PeKOMEHAYyeTCA BCE
PAcTBOPHI VI e JCTBITAUUA IO MEeTORy BiHK:Tepa TOTOBUTH TONKE Ia BOAC,
fie CcOjCpIKaieil PacTBOPEUHOro KICIopona.

how oS am s

,\’ MEucrutyr obmeil 1t KOMMYHAJIPHOL THIHeHH
4 AKaZeMHI MENIMHCKNX HAyK CCCP }
Mocksa t

JUTEPATVYPA

_W. M. Amuapur 3ap mab., 1940, 9, B. 5—6.
B. A. Kasaprnuosa-Oxunna. 3ap. na6., 1938, 7, b. 0.
H. A. Bassaxuua. Tp. Conemanusa N0 OYUCTHE crounulx nox. M., 1923—1925,

B. 3—5.

0. Baudisch a. L. A, Welo. J. Biol. Chem., 1925, 64, 753.
H.B. Beceosc ki ii. Onpe/fenenne 3aKici Keuesa o sreuebuoil rpa3M B yCio- ]
pnax, onucaunurx I1. A. Hammmeru i H. M. Cnasckiy, % B yCJIOBHAX, ONMCAMIIEX :
E. C. Bypxcepoa. [ugpoxmmitueckie sarepuans, 1948, 14. :

.

em et e m e e 2 b
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AKAJEMHUA HAVYR CCCP

TMAPOXMMMYECKHN MHCTHUTY T (Hopouepracck)
PHOAPOXHMMHUYECKUHE MATEPHMAJIBI, toM XX

I, A, TOHYAPOBA

JIUTEPATYPA, OTUHOCAIIAACA K METOIHMKRE OUPEJEJEHIA
noguaoB 1 BPOMIIOB HPHUMEBMTEJIBIO
R FAAPOXHMHIYECROMY AUAJIN3Y

B nocnexnee BpeMs B CBA3I C HHTGHCHBHAIM I3YUeHlIeM XNMILI paccesn-
HHEIX 9JIeMEHTOB B PujPOXIMUYECKOIT JuITeparype HabiogaeTcd NOBLINEGHELIH
MOTEPeC K METOXaM ONpeNeielus HO[HIOB Il GPOMITOB, IPUCYTCTBIE KOTOPHIX
B IPUPORHLIX BOJAN, KAK I3BECTHO, JIMEET CYIeCTBCHIOEe 3HajeHIe A
OIeURI KayecTRa BOALI. JliiTeparypa 110 ITOMY BONPOCY BEIKA JI HACYITHI-
BaeT HEeCKOMLKO cOoTen pafoT, B KOTOPHIX OMICAHEI MAOrOYIICIEHHBIE METOJBI,
OCHOBANUELIC 1A CAMBIX PAa3ANIIBX OPHULOOAX.

Béanmas uacts pabor oTHOCITCA K MHOCTPAHOOIL JuTepaType I moMemena
B CAMHIX pasnoo0pasusX U HIOLKA MAaJOROCTYHHEIX magaunax. Pagor, Bh-
prepmirx 3 CCCP, mewnme, oguaxo B GOJDLIUNMHCTBE CBOEM OHII OTIINYAIOTCA
nomroroit 06obmennsa, yriay6iennoii npopaBoTKOiT JI KOUKpeTh3anmuel mpo-
AMCI, YTO HEedaeT 11X HeHHbIMII JUIA NPAKTIYeCKOro YCTAHOBIEHIs yCIoBmii
onpefiesieniA HOMITAOB 1t OPOMIIAOB B IIPHPOXILIX BOXAX.

Muoroo6pasne CymecTBYIOMIX METOXOB IO ONpeaeseHio MOAMAOB 1f 6po-
MHZOB I OTCYTCTBNE CBOXKII IO HIM NOGYRIIIM mac cobpaTh I CHCTEMATH3H-
popars DMeIOOIiecss B Jureparype pabGoTLl, OTHOCAMHMECH K ONPe[elIeHHIo
HONMMOB TI GPOMINOB B KOJNYECTBAX, XaPAKTEPUHIX HJIA COREP/KANIA IX
B NPHPONULIX BOXAX.

Cofpaust 11 CHCTEMATIIBHPOBAHHl Takke pPabOTH, KOTOpHe MOryT OHTH
MCIOIB30BAHLl B JaJibueiimieM AiIst pa3paboOTKI METOROKII ONMPENCTIeHAs HOMM-
OB I GPOMIINOB IPI IIAPOXIMIYECKOM alajiiae.

CHcreMaTHYeCKl TPOCMOTPEHE! OpirnumansHsle paGorsl 1 pedepaTh, omy6-
ANKOBaNmEe B jkypHanax: «3asofckas maGopatopnsa» ¢ 1935 mo 1950 r. Brmio-
gnrensno, XiMmueckmii pedeparnpnnit srypHaa ¢ 1938 mo 1940 r. ncl-ro mo
9-it womep sa 1941 r., Hypuan amamiriucckoit xmvuir ¢ 1946 wo 1950 r.,
I'uppoxmvngecwite Matepnanst ¢ I no XIX 1., Tpynnt Broreoxmirgeckoi
nagoparopun AH CCCP ¢ I mo VIIT ., Chemical Abstracts ¢ 28-ro no 44-it Tom
(1934—1950).

Kpome TOro, mpocMOTpen PAX OPHIHHANBHKX PaboT W OoTmedbHLle pede-
paTh, OmyBANKOBAUHEE B APYMIX PYCCKHX M MHOCTPAHHBIX jKypuaiax,
a TawKe HEKOTOPHE PYKOBONCTBA IO KOJHUECTBEHHOMY XHMUYECKOMY aHa-
snay. CofpamEmRiT TakmM IyTeM MaTepual IO ONPENeJIeHmio OPOMHIOB X
IXONNIOB pasNe/sIeTcd Ha Ciexyomime IpyHb:

I. O6nemusnie MeTONHI.
1I. KomopmmeTrpuaeckne MeTOmb.

I11. dmerrpoxmMudgecKite MeTOMLH.

IV. Onrtaveckiie MeTORHI.
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M. A. lonuaposa

IIpu paceMoTpeini uepsoii 1 BTOPOil IpyNI METOXOB, MCTOMM ONPCAE- ;S
Jemis MOMIIOB PaccMaTpNBAlOTCH OTAENBIO OT METO/OD ompepeneis 6po- m<
MIIJIOB. . =

[Ipu paccMOTpenit TpeTheit it yeTBEPTOIl PPYNI METOJOB, METOonLl ompene- <&
JeHRA NOMIOB If GPOMIIOB PAcCMATPNBAIOTCA COBMECTIHO.

I. OBBEMILIE METO[bI
A ONPEJETENHE HNOJZUAOB

1. MeTonpl, OocuOBAlLLIE HA PCARIHAX OKMCIACHIA
I BOCCTANOBICHIA

B sapircunmocTir OT I]plh\lel{i{GMOFO ORIIC/TIITENA 1T yCIIOBﬂlvl onrlncienusa
KOlCYHLIT NMPOAYRT oRIcIaeiA oAU eCTh I CBOGOILLU)II“! 110 117111 1OJAT.

a. Oxuncnmenue nHoguUZa B cpobomueit HONX

* Monua orueaserca 1o codonHoro 1oma. Oﬁpaaonanmui’[cﬁ [ON BLIICIAIOT
n3 ‘pacrpopa, B KOTOPOM HPOU3BOAINIIOCH OKIICHICHIG, IT 3aTeM THTPYIOT U
obpasosapnuiicst 10l TNTPYIOT fo3 NPeRBaPHTCIILIOr0 BLIEICHIs .

Orucaenue uoduda

Jlais 3705t 1A UPINCIAIOT CICAYIOUIe PeaKTInLE; WITPIT HATPUsL B Ceplo-
wnenon pacrnope [1—3, 5—7, 9—11]; wnrpur DaTpua B COISZHOKHCIOM
pacrpope [1, 8]; mirpir naepusa u YICYCHOKIICITOM [AcTBOPe {4, 12]; wonmat
KaJufA B CEPHOKICIOM PacrTBOpe [13, 16, 18]; mopmaT KM B BINITOKICIOM
pacrnope [14, 17, 19]; wonaT Wamist B COIANOKIICTION pacTsope [15]; uomarT
wamusm B ocopuoricaom pacrsope [20]; comb TPCXBAJIEUTIIOrO ;KCJE3a
B CEPUOKIICA0M PAacTBOPC [21—24); nepekiich BOXOPOAA B Jocdopioricnom
pactsope [25]; HUXPOMAT LA B HellTPaITLIoM 1TH ¢80 ITOJURIICIICHIIOM
cepnoii wncsoroii pacrnope [26].

Budeacnue o6pasosagwezocs uoda us pacmeopa, 6 K0MOpos NPOMEKAno
oxucAeIue, nepezonkol €20 8 Pacmeop nogromumenrst wil nymeat 136AeUeNILA
0p2AHUYECKUS, PACMBOPUTNEACH

[leperomky B PACTBOP IOKICTOrO KAl OCYLIECTBIIOT  KHTIAYEINe:M
[21—23, 26] 1wt TOKOM YIJICKIICIOTH [24). Ilns usprevems cBOGOMIONO
1ona MPLUMENAIoT XJIopofopa (6, 9, 12, 251, yeTH PEXXIIOPICTHIT  YTIIepon
[5, 71, 6ousom [2], Tomyos [4]. Kpoxe Toro, o6pasopapiuniicss 0K ARCOP-
GUPYIOT KPAXMAJIOM C OCAIRIEHIICM PIPOOKNCLIO 7KEIe3a; OTHEINA0T OCANOK
ma meutpudyre, obpabarmsaloT ceptroif KITCIIOToil 31 OTrOUSIIOT UON B pacrsop

nomnaa wamusn [10, 11l

Tumposanue woda, NOAYYENHOSO OKUCAEHUEN uoduda

 Vlop, BujeleHusii I3 pacrpopa eperouKoi B PaCcTBOP HONCTOr0 Kalua
{10, 11, 21, 22, 24, 26] mmu HaGJIeven AT OpPTAlIecKoM PacTBOPITeneM
[4—7, 9, 12—21, 23], TurpyIOoT roocyib{aToM HaTPHA. ' .

Vox TATPYIOT TiOCYJILparoM HATPUST fea MpeRBAPHUTENBIONO, BRIjEeUnA

~

m3 pacrpopa. Ilepes TTTPOBAMIEM KNCIBHT PacTBOp UeliTpanu3yIoT 6urapoo-

maron [13, 18], docdaront [14, 17, 19] mwan 6ypoit [16]. Hexoropule aHaATIRE

o

TITPYIOT 1O @PCEMIITOM IATPIsL MOCIe HeiiTpau3aIiiu PacTBopa fukap6ona-

rox [20]. Tliorsa apeemuT NATPIsA NpPIOaBmioT B 136LITKS ¢ HMOGJIeMY FOITM

Declassified in Part - Sanitized Co roved for Release 2013/01/22 : CIA-RDP81-01043R001500050004-2




Declassified in Part - Sanitized Copy Approved for Release 2013/01/22 : CIA-RDP81-01043ROO150005000-2

Onpedeacuue uodudos u Gposmudoe npusenumeasio x eudpozusmuneckomy anasusy 103

TiTpoBamieM 9Toro Ia3dmiTia pacrsopom moza [S8]. HMuorpa odpasopan-
quiicss HOX UpPeBpaumlaloT B IOR-IiMan, KOTOPBUT TILTPYIOT THOCYAL(ATOM
narpus [1]. Kpome Toro, iMeercsa MeToX, OCHOBARIKIL WA TOM, WTO IOCJHI8
YAQJIEHNA 1I0fla KHIATeUes THTPYIOT THOCYIsHaToM M3GHTOK OKUCHITEN -
irofaTa, IPHBABIACMOro K AHAJMBIPYEMOMY PACTBOPY B II3BEGTIIOM KOJIII-
weerse [15].

6. Oxncmenve HNOXNZA B HOZAT

Wopum ox1CHAIOT B KICOIL INTIL 1LEMIOUNoil cpefe MPil MOMOITI PasituibIX
ORUCIITENeT; 130KITOR OKUCNTENA YAAIMIOT [OCIC KOMIMCCTBCLUHOro npe-
BPAIEHITA 110JUIa B IOJAT 1 JIGXOMETPUYCCKIT OIPENENSIOT IOy CHIIhIil
arofiar.

Oxrucaenue uoduda

B wucunoii cpexe. Ilpiuseusior cicylourie ycaoBist ORICTGHIA: Opon-
TiaA poga B cepiiokmesom pacreope [3, 35—40, 42, 44, 45—48, 58, 59, 61, 62,
67, 69, 70—1731; B yrcycnormemom pactsope [37, 43, 49, 55, 66, 76]; B doc-
dopmorirciiom  pacrsope [52, 63—65, 741; B Gopmosuciom pacrsope [41],
BSpomuan moga Gea yxasamust npusemsemoit wucmorst [50, 51, 53, 54, 56;
57, 60, 68, 75, 77); runoxsopnt © Goprowucmaom pacrsope [67, 81, 85],
B cepHOKicuoM pacrsope [74, 84, 87], b Qochopuoxiciaorn pacrsope [17,
84a]; runoxmopur Ges yrasamust wirciornt (83, 84, 86]; xmopuas sopa B cons-
Hoxucyom pacrpope [78], © cepuorucioym pacrsope [811, xmopuas Bona
Be3 yrazamia npumetaemoii Kieqornt [79, 80, 82]; xmopasiir B COMTUOKUCTIOM
pacraope [79]; rumoGposr [82]; nepmaurauar wagns 6e3 yrasaHira KIICIOTH
[100], wepmanmramar wanus B asoruorircsoy pacrsope [101], B cepiomicaon
pacrnope [105].

B memowuoit c¢pexec. ua owuciaenus nopgga MPIMCHMIOT mep-
MaHraHaT Kajns B upicyTcTnun emwoit menoun [40, 43, 87a, 88, 89, 91—93,
95, 96, 98, 99, 103, 104, 106} wuir 5 npweyrerpnu norama [94, 97, 102].

Yoanenue uzbuumra okucaumens

v

HMa6mrTox Gpommoii poxut ymansor wnnswernem [3, 37, 38, 40, 43—47,
38, 59, 68, 70—173, 771, Qiopynaronm Harpiis, U36LITOK KOTOPOro paspyluaercs
knnawennem [41, 51, 57, 65—67, 74, 76], geunosom [35, 36, 48, 54, 55, 61,
691, cammyuuronoit wenoroil [52], wepewuckio BoxOpOma, MOWEBNIION TIIH
meyoannM okcamarom [41]. . N

Ma6mrok rumoxstopirta ymamaior wunaueuueM [83, 84, 84a], dopmuarom
marpua [67, 81, 85, 871, femomonm [17]. ’ .

M36LITOR XJI0pa mOCKe ORIMCIEHIIA MOLNAA XJIOPHOI BOROll yHaasioT Kuls-
wermey [78, 791, Gopamaronm marpus [81] wmn ceaswBaor B Xstopnray, goba-
BIIAA muaHmeThii xammit [82]. "

Ma6mrox rmmoGpomnrta paspymalor Pemosonm [S2]. .

[36mTOK IepMauramaTa BOCCTAHABINBAIOT JTIUIOBHIM CHIIPTOM, KOTODAIE
3arem ygamaor wimsdenier [88—93, 97]; nnrpurom umarpis, H3OHTOR KOTO-
poro pazpyimalor Mouesuuoii [94—96, 98, 100, 102, 104, 105], manenesoi
wicxoTolt [43], cyandamurosoit xmemoroii [101] -

i
R ]

.

B. TuTpoBanme Hogmga WOXATOM Kanamsa

TirrpoBaEe HOAITA MOLATOM KAl B CHIIBHOKIICHON cpeme (consHas
HKICIAOTA) OCHOBAHO HA NPEBPALIEHNTH BHIEJUBMeErocs HOJa B XJIOPWCTHIN

TROTTRRENS T
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1. A. T'onvaposa

wom, Ha wro ykasmipaer oGecupeunpauire xsopoflopma Il UCTHPEXXJIOpH-
CTOrO yriepona, B IPNCYTCTBUIN KOTOPEIX DEAETCH onpepnenemte [27—34].

2. MeTtopnpnl, OCHOBAIHbIC 1A PEARIIIAX ocasRpCNnILI
)3 KOMIIJIOICCOOG})HBOBIUIIUI

a, TutpoBanue HDORXINAOB pacTsopoM UETpaTa
cepefGpa ¢ mpuEMeHeHHEM agcopOIMIOMMKX HHMAM-
KaToOpoOB

B xauecTbe agcOPGIMOHHBIX HHANKATOPOB IPHMENAIOT: dmoopecuenn [23,
111, 113, 114], munopdioopecnent (28], numernaaunoaQIIOOpeCHen [28],.
sosum [28, 111, 113, 114], Gpommpeson mypuypossii, Peunonfrazent,
sermopHit KpacHmii, (ernomoBhll KpacHulii, KOXIIHOJ, A30JMTMNI [107],.
wmxounmpueryrEnrpar [108], GpoMKPe3oIoBEii cimiril, amuanuonLil xpac-,
nnii, KOHTO KpacHIt [111], posy GenraibCKryIo (28, 1121, tnoduasnu [114],
pe3apIiHOJ  AHTAPHON KICAOTEN T XX gpomnponasogmnie [115], mnxwnop,
{mqopecment [116) 1t mpyrite, PERKO BCTPEUAIOIIIECS nuparoper (109,
110]. Omnmcambl YCIOBIS NIX npmmerentia. MOKUO TITPOBATE HoANgH B TPH-
cyrerminr 6pommon (108, 142] u mOMUEE B IPHCYTCTBHI XJOPIIOB [28,
109, 110, 112, 114].

6. TmTpoBaBREe HOXHMEOB OO ®onsvrapnry [113, 117—124}
g TuTposamire HWOAMROB A30THOKINCHOI OKIUCDIO
pTYTH

B xawecTBe NHANKATOPOB OPHMENAIOT HUTPOUPYCCIA HATPHA [28, 125],
andennnxapbasuy [126—128], anruzon [129]. Ommcaunt ycmoBma X HpH-
MeHeHHA.

B. ODPEJEIEHHE LPOMMUIAOD

{. Meronmpl, OcHOBAHHBIE HA PEAKIUAX OXMCIenu s
I BOCCTAHOBIEHHA

B saBucuMOCTH OT OPUMEHAEMDIX OKNCANTENell 1 YCIOBIL OKMCIENuT
KOHEYHBEIM NPOXYKTOM OKICIEHIs GpPOMITIOB MOMKeT OBITH NI CBOGORNBIIE
6pom wiu Gpomar.

a, OKucieEme 6POMANOB IO ¢BOGOMHOTO 6poma

N

BpoMpx OECAAOT 10 cso6ogmoro GpoMa. CpoGommstil fpoM THTPYIOT
nocle BHIENEHHs ero I3 PacTsopa, B KOTOPOM BETOCH OKHCIHICHIE, uan oes
OpeXBapHTENLHOTO BHIENIeHH .

Oxucaenue 6posudos .

Ilna oroif Tedm IPHMEHAIOT CHeNyIomile peaxtnpi. Cmeck XpoMOBO#
m cepmoit xmcmora [178, 180—184, 186, 190]; Gmxpomar Kajms B CepHO-
xmeom pacrsope [185, 188, 189]; xpomosyio xucioTy [179]; cMech XpOMOBOIl
1 (pocpoproir kmemorst [187]; cmech XPOMOBOjt J a30THOH KHCIOTH [191];
TmepManTaHaT Kajgms B CEPHOKICIIOM pacrsope (193, 195—197, 200]; cmecs
mepMaHramaTa kaima # Gucymapdara (192, 194, 198, 199]; nepmamrauar
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wanna B Qocdopuorieson pacrsope [202—204]; B comsinoxuncaoM pacrsope-
[201]; cMmech mepmanramata Kaius ¢ cepmowritenoii memwio [205]; mpyoxincn
Mapranga B npicyTernii cepuoii kuenotst [113]; nomar kanna B cepuoKmeIoM
pacrpope [206—209]; 6pomar wanmua B comamorncnom pacrsope [204, 210],
B cepmoxiuciom pacrsope [211]; xmopuylo pomy B coasmonicaoM pacrsope-
[212—214]; nepexics Bomopona B as3oTHOKUEHOM pacrsope [215].

Budeaenue obpaszosaswezocs 6poma ua pacmeopa, 8 KOMOPosL 6240CH OKUCAEHUE,
nepezonroil €20 8 pacmeop NOZAOTRUMEAS WML RYIMNEN U3ALHENUSL 0PLAHUNECRILY
pacmasopumede

[Teperoustior B pacrsop noxucroro ramis rtoxom posnyxa [179, 180, 183,
186—190, 195, 197, 199] mmn wnusuennem [178, 185, 198, 201, 203, 203];
HEPeronsioT KHNA9eHieM B U(eA0YNOIl pacrsop cyiabQura uarpus [113].

Ilasn uapnegeuns csofonnoro gpoma npumeusor xiopodopm [196, 215]
1 yerhpexxsopnerhii yraepox [191, 211].

Tumposanue 6posa, noayuennozo oxucaenues 6Gposuda

BpoM, Bmnestennsiii meperotkoii It MOTJIONIGHILIT PACTBOPOM 1OJCTOrO-
wannn [178—180, 183, 185—190, 195, 197—199, 201, 203, 205] it ussne-
yenHnil opranmuecknM pacrpoprternem [191, 196, 211, 215], oupenensior
1IOOMETPIYECKNIM TUTPOBANIEM; 6POM, BOCCTANOBJICHHEI B OPOMII, TNTPYIOT
no Monerapay [113]; Gpom, Boccranommeunmii B GPOMBOJOPOMIYIO KHECIOTY,.
THTPYIOT annuuMerpiueckir [184].

Bpoa onpencasior 6es npexnapnTenbloro BHAETEHI N3 PacTsopa, B KO-
TOPOM BCJIOCH OKIICIGHIE IIYTEM Ipenpamielisi B GpoMIIan ¢ JOCJeLy O
nogomerpuuecknM turposannenm [202, 204, 210, 212—214].

Kpoxe Toro, omircanst METOAM, OCHOBAHHEEIE Ha TOM, UTO NOCJE YHAJCHIs:
oGpasoBapurerocst OpOMAa KILMSTUEGHIIEM IIOMOMCTPNYECKII THTPYIOT 3GEITOK-
OKIUCHITCNSI — HONATA, NPHOABIENIOr0 K ANaJN3NPYCMOMY PACTBOPY B 113-
BectHoM wosmuectne [206—209].

6.Oxmcnenne Gpomnpuga B 6pomanr

Bponin ORICHAIOT B KICAOIT NI [IENI0YI0N cpele HPI TTOMOIIIT Pas3INIUbIX
oKucInTeNelf, 3OMTOK OKACHITENS YHAJAIOT IOCJe KOMNYECTBEeHUOro Ipe-
Bpauenisa opoMuna B GpoMaT If MOXOMETPHUYECKN TATPYIOT Gpomar,

Oxucaenue 6posuda

Ius 910ft MeM1 UPHMCHAIOT CJIEI(yIOmIie YCIHOBIT OKICIICHII.

Brucaoidt cpene. I'nmmoxnopur B 6opuormncionr pacrsope [67, 81,
85, 87, 216—220, 226], B Qochoproruciom pacrsope [221, 222, 228, 231],.
B anerarmom pacrsope [230], runmoxmopnT — Ge3 yKazaums IpPOMEHseMOit
RucmoTst [224, 225, 227, 229, 232], rumoxnopuT B MPHCYTCTBHA YIIEKHCIOrO
raaonos [223].

Bmenoauoit c¢cpepe. [ua oxinciexus GPoMijia IPUMEHSIOT XJIOpP—
HyI0 Bogy B mpucyrcerniy kapbomara 1umn GukapGomata [113, 233—235],
a TakMke B NPUCYTCTBHIN cxKoil memourr [236].

Ydaaenue uzbmmra oxucaumens

HM3bmTok runoxmopiita mocie OKWCIeHNA OPOMINOB pasiaraloT GopmmaTom
Batpua [67, 81, 85, 87, 217, 218, 222, 223, 225, 230—232] nmn mepexmcsio
somopona [216, 219, 220], xoropsle B cBOI0 OYepeNb YMANAIOTCR KAMAYEHICM..
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[136KTOK X7I0pa YAAMAIOT BHIIAPUBALIEM KapGOHATUOrO pacTsopa A0CYXa
.[233—235], pemapuBammem 1 foGasmemiey (Qerona (113} i dopymmaroM
.marpna [236].

p. TuTponsaume 6poyMirga xnopuoil Boxgoil

Pacrpop Opomupa THTPYIOT X7I0p110il BONO 10 MOABIEHIA JKEITOr0 OKpa-
ungBannsg, KOTOPOE COOGLACTCA PACTBODY  BHICAAONIIAMC dposom. Bpom
yAanMAIOT 13 PacTBopa KumAucuieM Ul OprauifyecKnM  PAacTBOPITENeM.
.Xzopuylo pofy CHOBA NPIUHIBAIOT I0CHE YyAAJICHII gpoma, ucpejysn dTiL ome-
pamui o Tex Iop, mOKa BOJHHIIT pacrpop GpoMirna It npudasmenmsii opra-
HHYecKuii pacTpopiTeib Goablie e OymoyT OKpalinparsca b MEITHIL UBET.

Buigeaiomsiicss GpoM YHASIAI0T KITHACHIEM [237] it 13BJIEKAIOT XJIOPO-
-hopaOM, CepPOYIICPONOM ILTI METLIPeXXJI0PICTLIM yraepogom [239]. Mnoraa
KOHeI[ TITPOBAHI ONpENe 0T MO HIMEHEIHI0 OKRPACKIL pacrpopa (Qyrcirua
B CepHOil KIICJIOTe, AOGABICHHOrO K xnopodopMy B Kauccrse IHJUIKATOPA

[238].

2. Meronnl, OCHOBAHNBLIC R OCAIRICHINI
I KOMINIEKCO0Opa3oBauil

.a, Turpomaunuwe GpomMuU;x0oB pacTBOPOM HuTpara
.cepebpa ¢ mpiumeumeniteM agcopBIITOMUBX MU I
RKaTOpPOB

B kauecctse ancoOpPOIIONILIN HURIKATOPOD MPINMEHHIOT damoopecumine [28,
114], 9031, GeH3MIH-aLETAT [240], GpoOMTIMOTNOBHIT CHINTL, ARNIIIIHO BRI
Kpacinli, KOIro Kpacuwlii, tiodnasin [114], pesopuiion AUTAPHOI KICIOTH
m wx Gpomnpouspomme [115], surxstopaoopeciteint [116], N-mermainde-
‘pigramiin kpacunii [241] n apyrue [114]. Omicansl ycaopls 11X TPIMeneiis.

6. TorpoBaHne OpomMugoB 1O Qonxbrapnay
(5, 113, 121, 123, 242, 243—246]

8. TuTpoBauume GpoMIUNOB A30THOKMNCIOINl OKMCLIO
pryTH

B xkauecrse MHAKATOPOR NPMMEUAIOT HUTPOIPYCCIIL HATPI (28, 248],
gpomdenonoputii crmuit [247], qudenirapbason [249, 250—252]. Vcnopus
-ONpengeHd ONNCaubl,

v. Torpoparwme OpoyMmpua A30THOKHNCION 3axuchbio
pryTn

B kauecrBe IHIIKATOPA IPMUMELUAIOT AIUBAPIIH, cymporicabli HaTpiil
.[253], Gpomdeuomoputil ciamil, BPOMKPE30IOBHl Ty PILyPOBLIL [254].

I, KOJOPUMETPUYECKIE METOZBL
A, ONPENEJIEHHE HOOAHJAOB

Konopinerpudeckoe ONpeesenine IIOMMAOR OCHOBAaHO HA CLOCOOHOCTR
[oga, BEIAEJICHIIONO 113 ONIAA IIPIL IOMOLII ORICTITEIIA, N1aBaTh OKPAmeH-
Hple PacTBOPHL C HEKOTOPEIMII OPTaMIIeCKII coegnuennsizir.  Oxpacka
UCCIenyeMOro pacTBOpa onpenenserca B KoJopIMeTpe  TWII CPABIIIBAETCH
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¢ OKpAcKoOil paja PacTBOPOB ¢ TOYHO W3BECTHOii Kommeurpauneii noma, upo-
LiefUNIN TAKYIO jite 06pafoTKy, KaK 1 aHAAL3NPYEMHuIl pacTnop.

il.OKI’[CJIII’l‘OJ’Ill, nHpimMengeMbe Tan OCBO60;I{IIGHI[H
lHoxa I3 pacTBOpPOB HoOguUOa

Hurpnr warpus mmr xanua B ceprowienoii cpeme [3, 37, 130—132, 138,
142—145, 148, 151, 154, 157], b conanoxuenoii cpene [152] 1 B yKCycHo-
Kucyoit cpene [158]; 6pox [135]; nepmanranar xamus B xarcioit cpege [150);
nepeKich pofopoga B aueraTtuoy Oydepmon pacrtsope [155]; untposir —
cepuas xuciora [161]; opar xamus B Kiesoit cpeme [162]; Guxpomar B weii-
Tpaneoii i caadowmucioit cpene [165]; cyech rmppoowitc aimna it cymnd-
axmonoit wuciorn [167, 168].

Hpome menocpepctsenuoro owcnenia uomina A0 cBoGOQUOro  loga
HPUMENSIOT CACRYIOUN 1pieM.

Hopup oxnensior B nogar, a 3ateM, npisananist HOMICTLIT KA K KICHOMY
pacrBopy, momywaioT cBOGOMNBI 110}, KOTOpLII KosopuMerppylor. Ilpu
9TOM JJIT OKHCIIEL LOQURA B IOJar npiMedsoT opomvuyo pony [133, 157,
160], xmopryo pomy [133] umr nepmanranar wamua [139, 141].

5. Opraumueckue peaxkTHBL, 00OpPAa3yIOUIe C 10O
OKpamenunhe COEAUULEUNA HJIN OKpPaAameHHN e
pacTrBOpm

Pacrsopiptii kpaxyaa — muTencnBuOCTS citieit OKPACKI ITOfA ¢ KPaxMajIoM
OlIPeNeIIsIOT cpaBlcHIfeM CO IHKajoif craugaprumx pacrsopon [130—136,
138, 1401, B womopumerpe [137] 1wmr cnexrpopororerpom [139, 141]. Xmopo-
(opm — nuTenCIUBIIOCTL PO303O-()II0TIETOROr0 ORPAMIIBAIIISA LIOAA B XJI0poJopMe
ONPERE/ISIOT cpaBleHileM €O MIKanoii crangapTHMX pacrpopon [3, 142, 144,
145, 147, 149, 151, 156, 158]. UerspeXXaOpUCTHIt YIIICPO — MOTEHCIIBIOCTS
OKDaCKIL OlIPefiesIAIoT, I0TL3Y ACh mIKaioil pacroopos [37, 144, 150, 153, 154,
156]; cepoyraepon — rawsxe [142, 146, 148, 157]; Geusmm — rawmxe [143).
Hexoropuie mmcemenonaTemis, N3MepAA NITEHCIBHOCTL OKPACKII, BMECTO I1KAJIKI
nonsaytorea goromerpom [163, 156]. Hadrimamitn maer ¢ momom xpacmyo
ORpPacKy, UHTEICIIBHOCTL ROTOPOII ompenmeiasiercss B Qoromerpe [167, 168];
Qiuoopecuer aer ¢ XOZOM PO3OBOE OKpAUIIBAMIIE, KOTOPOe OMPeReTIeTcH
8 Qororonopumerpe [163].

B xavecrse OKpawmIIBAIOLIIIXCA HOLOM BEL[ECTD A7 KONOPHMETPIT IIpH-
Meusgior rawexe tHoduioopecuent [164] 1 umwiorexcan [165].

Kpomo TOrO, jiIm  KONOPHMETPUMECKOrO OmpEAeNeHHa HCHOMAb3YIOT:
OKPACKYy BOJIOTO pAaCTBOPA f10Ja, WHTEHCIBHOCTL KOTOPOIi ONpeNessioT
cpasueniem co wranoii (160, 161] wmn & Gororomopmmerpe [159, 162]; wpac-
MyI0 OKpacry, o6pasyiourylocss Pl B3aMMONeiCTBII M30RTKA OKICIITENIA —
COMI TPEXBANEHTHOrO jKelesa ¢ POTAIIICTHIM AMMOLIIEM — II0CJIe IpexBapr-
TEJILHOTO ypRasleHus cBoGoguoro yoma wrrmsyerrem [166]; cwopocrs mcuesno-
BeIIIs ;e Toll oxpacKir cyIbfaTa UeplA — B 3aBIUCLCMOCTIT OT KATAJIITIICCKOTO
ACHCTBIIA JIOXA NPT BOCCTAHOBJEHUU Cyan(ara HNeplsa MGBUILAKOBICTON KHc-
aoroit [169—175]. ~

B. OUPEJENIEHUE FPOMHLOB

MeTOme OCHOBAaHE! Ha IPHMEHUERNI OPraENYeCKNX COeAMHEHHT, MalOMmBX
OnpameHHRe TPON3BONHEIE CO CBOGOTHEIM GPOMOM, BEIeNIeHHEIM H3 pacrBopa
dpoMnma OpPN OOMOIME OKHCIHTEINA.

Declassified in Part - Sanitized Co rovd for Release 2013/01/22 : CIA-RDP81-01043R001500050004-2 &




Declassified in Part - Sanitized Copy Approved for Release 2013/01/22 : CIA-RDP81-01043R001500050004-2

Declassified in Part - Sanitized C

H. 4. I'onuaposa

[Tomyuennas OKpacka Onpefesisercs B KOJIOpUMETpe Il cpaBHiBaeTceA
€O 1mKaJIoil CTAaEZAPTHHIX PAcTBOPOB, KOTOPHE OPOUIHIL TARYIO jKe oGpaboTKy,
Kax Il aHananslnpyeMas ;KNMKOCTH, I cONlepyaT  M3BCCTIOE ROJIIIIECTBO
opommnpa.

a, OkuecanmTenn, MPpHUMeHAEMBE NI ocBoGoOmmeHI A
Gpoma u3 pacTtBOpa Gpomupma

CMech XPOMOBOIl T CepHOii KICIOTLL (176, 177, 185, 259, '260, 267, 268,
276, 2717, 279, 282, 283, 285, 286, 288, 290—293]; xyoparut B aTICTATHOM
6yfepuom pacrsope [262, 264, 266, 296]; mepmauranar Kamit B cepuo-
xmesom pacrsope (268, 269, 2761; ucpeynndar xamia B COPIIOKIICIION pac-
tBope [274, 281, 289]; xmopuas BOAA {273, 284, 287, 297, 300]; ©6pomar
KAy B CEPHOKICIOM DPAacTBope [298, 301].

6. Oprauuuecrie PpeaxrTuBH, o6pasywumne
¢c GpomMoM OKpameumune TPON3BONUEC

(Dmioopeciieum, ofpasylomuii GpoMOIPOI3BONIOE, oKpamenioe B Kkpacumit

meer [176, 177, 255—266].

Oykent, ofecnpedenuniit GUCyaLHUTOM, obpasylomuii ¢ OpomMoM cocjuit-
Helllte, OKPAMICII0® B duomneronnit nBeT [268—275]; dyxen, ofecrpeueH bl
cepmoit KicaIoToll, GPOMOIPONZBOAHOE KOTOPOTO, pactpoperruoe B xaopodopye,
cooBmaeT mociemieMy cBolo PiosieronyIo OKpacKy (185, 276, 277, 278, 279,
280, 281, 282, 283, 285, 286, 288, 290—294]; dycur, oGecuBevcHunl cep-
1oil KUEIIOTOi, GPOMOIPOIBBOAHOE KOTOPOrO, PACTBOPEHIIOE B 1LI30aMITIOBOM
cupTe, cOOBMaeT MOCTEMIeMY CBOIO OKPACKy [284, 287); deuomonnii Kpac-
HKil, o6pasylomiii KpacuTenb THIA 6poMPenoToBoOro CIILero, parompi nepe-
XORUYIO OT JKEJITOr0 JO JIILIOBO-CINIEro ORPACKY [295, 296]; pozannnuiIoBoe
ocHOBanme, GPOMONPONBBOAIOE KOTOPOTO DI PaCTBOPCIUINL B AJIKOrOJILIOM
pacrpope Gensmiia, c00GIIaeT . MOCIEUCMY KPACHO-TypnypoBylo OKpacry
[289], mpideM IUTEHCIIBHOCTH OKPACKIL onpepessiior B (poToKROTOPIMETDE;
qeTHPeXXJIOPHCTHIl YIIepox, KOTOPOMY IpI pacrpopemui 6poM cooGiiaer
CBOI0 OKpAaCKy, OIpeneiaeMylo B $oTORIIEKTPIUECKOM KOIODIMETPe [154,
297, 298]..
~ Kpose TOTO, AJIf KOJIOPHMETPIIECKOro onpejieselna NCHOMB3YI0T OKPACKY
BOAHOro pacrnopa Gpoxa, HHTEHCHBIOCTD KOTOPOIl OIPCAENIAIOT B $ororoimo-
pomerpe [299, 300]; oxpacky pacrsopa, BOBHITKAIONLYIO TIPI B3ANMOKEiiCTBMI
fpoMua ¢ XJIOPHBIM 30JI0TOM [301—309], mpudeM oOmpegelienite OWPACKHH
fmorga NpPOM3BONAT B (oromerpe [309]. ’

1II. 9JEKTPOXTIMITUECKIIE METOMBL

{. Doremyuomerpusa

[ToTeHIIoMeTPIMecKIle METONb TO3BOIAIOT BECTIl ompeneiienne 6POMNIOB
H HOJUIOB 663" IPe/BapITeNblI0ro PasMeetis JIx. : :

I[sA TATPOBAINS WPHAMEHAOT PacTBOPH unTpara cepefpa I HEKOTOPHIX
ORICIITeNeIt.

Hurpar cepeGpa UPHMENAOT Il TATpOBAUMA PAacTBOPOB, CORED-
swamnx mopmy 1w 6pommyx [113, 314, 315], Gpommm & XJIOPHA [113, 312—314],
mopui, OGpoMmE I XIOPHI (316, 3171, a Tamxke #uA PacTBopPoRB, cOmepIKRamuX
rombro mommx [310, 311].
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T'HnoxiopnT Kasusd OPIMEUAIOT AJIA THATPOBAHMNA IOANAA B IPLCYTCTBINI
opomirma 1t xyopupa [318]; nmognma m GpoMiga B OPICYTCTBIN GOABMIX KOMU-
gecrn xyopuma [320, 322]; 6pomuma B mpircyTCTBINI GONBIMIOrO KOJUYECTBA
xaopipa [321, 323] it GpoMuma B pacTBopax, COmepsRANINN XIOPHCTHUT Mar-
Himit 11 yraewiueastii xamuil nm marpuii [319].

CuooxyopuT Kanbuita UPUMEHSIOT MJIA TUTpoBauna omuma [324]. Ma
OPYTHX OKICIIITEAeil NPUMEHAIOT NEPMAHraHAT KaluA — JUIA THTPOBAHLA
Gpomurma [327] 11 nomuma B OPHCYTCTBHIf GOMBIIOrC KOJNYeCTBAa GpoMimma
xnopupa [28, 113]; Gpomar wamma — QA THTPOBaHIA GpoMIZa B mplicyT-
crpmir Gosrbmioro KosmmuecTna xzopuga [328]; momar wanusa — mma Tutpopa-
s nojurma [329].

HKpoae rtoro, moreunnoMerpidecKkoe TUTPOBaHIIG IPUMEHAIOT IJsA  onpe-
Ieneiss GPOMIOB It MOKUAOB B PAcTBOpaX, comepskammux csofominie Gpom
H HOh, a TalvKe MX KICJIOPOMHEIC COENIIICHIS.

IIpn aTom pacrmop, comep:Kalqmii cBOGOXHEIT Opom 1 Gpomuy, wocaepona-
TeJALHO THTPYIOT AIIIIIHOM II PAcTBOPOM rumoxyopura kamus [325], a pac-
TBOp, comepsxkamuii cpoGommmii 6pox, GpoMmux u GpoMar, MOCIECHOBATENLUO
TATPYIOT AININILOM, PacTBOPOM OpoMaTa Kajlmg I PAcTBOPOM TINUOXJIOPNTa
xamisa [326]; pacrmop e, comepwamuii cpoGopunit Gpoy 1 Gpomar [330],
I pacrsop, coepsramuii esoGonummii nox [331], Tirpylor pacrsoponm TiOCYNB-
dara marpusn.

2. Tlonaporpadua 1 ammepomerpus

OsmpenenAIoT €O PTYTHLIM KaNEILULIM 3JIGKTPOZOM GPOMUA B pacTBope
xmopupa [332], Gpoaumm ir nomix B pacTBOpAxX, CONEP:KALIIX ONIIM W3 DTIX
annoHos i oba mmecte [333]; Gpommy 1 wopuy na ¢oue pasmUTULIX coseil
[334].

OnpepensioT ¢ TBOPABIMII IIATHHOBBIMIL  dyexrpomami 6pomiry [336];
xaopun, 6pommx 1 womng [335]; momum [337].

3. Ipounc meroant
INeKTPOXUMHUYCCKIIT METO[| ONpPEHETENIA MaNLIX KOJUYEGCTB cBOGORUOro
moma B pacTBOpPe, OCHOBAHMHNI ma ero menoaspnayomeMm peiicrnisr [338].
Kynouomerpmgeckoe orpemesienmne IHOHOB Xiopa, 6poma 1 moma [339].
IV. OOTUYECKUE METOIbI

1. (doromMerpuuccroe THTPOBANINC

TiTpoBanme DOJATOM IOMIAA B KucaoM pacrsope [340].
Turpoparwe pacTBopoM a3oTHOKICIOTO cepebpa momumma, 6poMupa M XJo-
puna [341], mogmpma n Gpommpa [342], mogmma 1 xmopmma [343], momuma [343].

2. CoexrpoxuMugeciue ompepenenus [344—349]

SAKJIICYENHE

Cynst mo paccMOTPEHHEIM NaHHBIM, NMEIOMMMCA B JIHTEpaType, Hau6oies’
DOAXONANIMA MEeTOHaM™ IJId IHAPOXIMHYECKOrO aHajN3a MABIAAIOTCH OGHeM-'
HEIe HONOMETPHYECKHe MeTONLl, OCHOBAHHbIE HA OKHCJIEHHEH WONNAOB H
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GpOMUJIOB B HONATH 1 OPOMATH. MMEHIO 9Til METOIM I UPIMCIOTCS 1Jas-
HEIM ofpasoM B paboTax COBCTCKIX ABTOPOB.

VKazaHULIMI MCTOMAMII MO;KHO OLPENCNTE OUeHb MaJILIC KOJvyecTna
HOAINOB 11 6POMITAOB € GONIbIIOIT TOWHOCTHIO. Tax, naupnmep, 5. A. Cronuuuen
[43] nocraTouno mpapiabio onpeneisaet oT 2 ao 10 y nop-uona B npicyTeTBIN
20 mr 6pox-niona 11 500 Mr xaop-nona. M. A. [iparoyuposa [70] onpenenser non-
[1OIL B KOJIGECTBE HECKOMBKIIX TaMM 11 JIGCATHIX JoJeli raMMbl ¢ TOYHOCTLIO
3—5%.8.J1. Xyxusn [67] onpenenser 5—10 y Gpor-110Ha 1t 110J-1101A BPACTBOPAX
yrerux comeit ¢ Tounoctsio 1,5% . J1.C. Cemmpanos [85] onpenenser s pacrsopax
unietiix comeii or 0,5 mo 100 v Gpom-iona, npu 3TOM OWUGKA ONpEAENCHisL
JTTA OLTHMANBHEIX KONINYeCTD (éO—-SO «) ne npesuimaer 2—3% . E. C. Byprcep
[81] onpenenser ot 2 o 100 y 6poM-nona B OTCYTCTBIC HOJ-10IA ¢ TOYHOCTBIO
or —2,0 10 +2,6%0; B OIKTAX CIICKYCCTREHHBIMIL cMecsaMit GPOMICTOrO I oMt~
croro wamus, copepacautnx or 0,5 no 20 y nog-nona u 1,0 no 20,0y Gpox-nona,
¢ TOYLOCTHIO, 3apicanleli o nopsaaKa conepucanis nx. M. [1. 3oprin [220] onpe-
NEJACT MAJIble KOJIIMeCTBA OPOM-I0HA B NPUCYTCTRIN GOJNLUNIIN KOJMCCTH
xnop-noua ¢ rounocrsio oxosno 1%; Komptrod u By [222] onpenensior
GPOM-IOH B IPMCYTCTBUIL §OJILUIOTO KOJNYECTBA XJOP-110HuaA R 10 ma 0,001
M. pacrsopa ¢ Toumocrsio ==1,0%. Bpoxn 1 @pupman [225] onpeneansior
ot 0,06 no 2,0 Mr GpoMia B TKAUAX I GIONOTMYCCKHX JILKOCTAX C omu6-
roit Menee 1,0%, uw T. 1.

Hapsigy € yKasanUBIMIL BLIIE OGHEMULIMIT MCTORAMIL JIfA MUKpOOnpene-
JICHIST NOJITJIOB I GPOMIIOB NPIMENAIOTCA KONOPUMCTPIYCCKIIC MeTOI(hl.

Tax, manpumep, II. A, Kammucxnii [130] prepprie npeanoRiun upuMeiiTsy
HOAKPAXMAIILILYIO PCARIPNO IS KOJIYECTBCUHOr0 OMPENCICHII OT 25 A0 100y
HOf-1I0Ha B BOJiC 11 Parie.

Ilpyrite Opratimeckiic Peakriitil Ho3BOIIFOT OIPEJeIIITh elile MelLUIIIe KOJI-
weerna nop-notia. Tax, C. B. Bpyesnun O. II. Onapuma [151] onpenesstior 1101~
1on B momax MOCKBH B KOJIUCETBE Neckosbkix ramMa, Qennentepr (3] —
B kosmmucerne 0,1—0,2 y. Tan [262] onpenensier 6pOM-10I B KOMUECTBAX OT
0,1 mo 2,0 y Hapsny ¢ THCSUSKPATUBIM KOJIIYCCTBOM XJOP-IlOTA: B nangosee
6IArOUPHATHLIX  YCIOBHAX, KOrAa KOMIMCCTBO GpoM-nona gonmce 2,0 ¥,
aprop mocruraer rounocrir 5—10% . Onpiucxasn [283] onpemensier or 10 no
40y Gpoy-101a B G110TIOTIYECKILN BEIECTBAX € TOUNOCTHIO 3,4—4,0%.B. B. Ba-
cunben [288] onpenensier Te ke KOMyecTna 6pom-noma, UTO It OnpicKan,
B pone fromckoro mopsa ¢ rounoctsio 5—8% . Hitenrep n Kombrrof [295]
onpezcisior 5—10 y Gpom-1oua ¢ TOUNOCTHIO MO 5% 1 2,5 y ¢ Touanocrsio
mo 10%. )

IIpuBcienible HPIMEPs I XPYTNC Jaiumbie, HMEIOWTeCs B JuTepatype,”
YKA3HIBAIOT MA BO3MO;KUOCTH TPMUMEHEII KOJOPHMCTPIYECKIX MCTOROB TPit
rnapoxintueckom anamrse. OHARO OHI UMEOT DA LEJOCTATHOB, KOTOPhE
[ETAI0T IIX IPINMeNeHie Meliee HaAe/KIBIM, TeM TPIMenenite 00beMublX MeTOf0B.

K TaxkmM IIEXOCTATKAM OTHOCHTCH BIAINME GONBIIET0 ILCHA PABIAYIAIX
$paxTopon 1A UYBCTBNTEABHOCTH Il XAPAKTCP KOJIOPHMETPHYECKOro Olpe-
TeseLILs.

B kauecTBe IPIMEPA MOTYT CIY/RHTL HEKOTOPEIE Haufosee pacmpocTpalier-
HEle KOJIOPIMETPIIYeCKIe Peakilsii, KAk HOTORPaXMaIbLUAs PeaKild, 11a 1y BCTBH-
TenpIoeTh KOTOPOIl, Mo yauuny 1. M. Kopemvaira [350], IT. A. Rammuexoro 1
E. 1. Bocrpyx~osoit [131] i p., pinser conepsxanire NOATICTOr0 Kajiis It KILCa10-
TH, X COOTHOLIEIITE, MPIHCYTCTBIE PABINYINX couell (0coberito XJIOPIIIOR),
TeMmeparypa, O6mes 1 Bricota cronba pacrsopa. Ha momyweune pososoil
OKPACKI 11071a ¢ XJOPO(HOPMOM T YETHPEXXJIOPUCTEM YrilepoNoM, IO AAH-
menM Peitra [37], pianser mpucyTcTsiie TOCTOPOUHIX colielf, It naxe B YHCTHX
pacTBOpaX MOJYdUAIOTCS He Ouenh Touunie pesynbrath. Ha mospienne ¢mone-
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TOBOIl OKPACKI OPOMIPOI3BOHOr0 PO3AHIIIHA, MOJYYEHUHOTO LI AclicTBuIL
6poma na Qykcuu, obecrnBedyenHHIi ceproii Kicia0TOll, ¢ Xaopofopmom (peak-
nua eminke—Ilenna), kax norasami ncenegosanus Oaviuicroit [283], mox--
rpepirpenusie B. B. Bacuabessy [288], sansier ne tombro konnuecTno 6poma
B PacTBOPE Ir NPNCYTCTBIIC NOCTOPOHUIX coJIeil, HO It MOPAROK npubapmeinis
PeaxTiBoB, 1IX J031POBKA II 0COJCHNO BPeMA COMPIKOCHOBERIST OKMCIITENS.
C 1ICCTIEMYEMbIM PACTBOPOM.

Hecemorps na Tovnoe BhOanNeNnue BCeX YCJNOBuil ompeneneuiss, o6LYLO e
YHACTCA MOIYYHTL CTPOFO 1IOBTOPAIOUINMXCS Pe3ysIbTaToB, B UeM MLl TaKke-
yBouumich P BAIMOMHEHINT IIPeABAaPNTCABURX ONBITOB N0 KOIOPHMETPIH
€ PacTBOPAMIl WICTEIX cOjlell NOANCTOrO I GPOMIUCTOTO KAJIIA,

Ha ocnopaumu melomerocs B ANTepATyPe Martepuaja 1 CBONX NpexBa-
PUTENLUNX ONWTOB C PACTBOPAMI UNGTHLIX COJMEil ITOXICTOTO 1 OGPOMIICTOrO
Kausa Mbl OCTAHOBIIINCE [7A RajdbHelllnero nsygeuns ycaopuii onpeaeseHs
Gpomirga 1t NOMIIIA MPIL FIAPOXUMIMECKOM aHaI13e Ha HOJOMeTPIYECiOM MeTofe -
TIX Onpejlelielss ¢ NMPEABAPHTENBUBIM 11X OpeBpalfeHiieM B 6POMarT 1 MOAAT.

Tuppoxumiyecknii nucTavyT
Axapiesumt Hayx CCCP
Hosouepracer
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AKAJEMUSA HAYK CCCP

FMAPONHMMHUYECKHHN HHCTUTYT (Hosouepracek)
THAPOXHMIYECKHE MATEPHAJIBL, toy XX

Ty

H. . DECENIKRO

BCHEHUBAEMOCTD KHUUAMUX PACTBOPOB dJIERTPOJMTOB:
NaCl—Na,S0,—(CMECbh 50°% NaOH u 50°%0 Na,CO,)
11 NaCl—Na,S0,—NaOIl

B pamnx mpegsigvinx paborax [1, 2] 6bumL cOOBIIEHBT Pe3YbTaTE H3YHC~
Gis1 BCHEHIBAGMOCTH KIINANIX PAcTBOPOB TPEXKOMMNOIGHTHHIX cMeceil aser-
rporuron NaCl—Na,CO3—NaOH n Na,SO,—Na,CO;—NaOH. Brigop ywra-
BAHHEIX 9JIEKTPONNTOR GLIL OGYCNOBICIL TEM, UTO OLN COCTABNIOT OCIOBILYIO

COJIGBYIO MACCy KOTIIOBOIl BORBI. 3a-
BRCUMOCTH BCUEGHIBAGMOCTII OT COCTABA
II KOIUEHTPAIll PACTBOPOB OKA3aIack.
cnoKiolt 1 6hIa  mpexcrabiena  rpa-
Jraecuir.

Onnaro npaKTnIeckoe ICHoIL30BA-
e 3TIX rpadIKoB OrPaHIveNo BOja-
s, coxepmamuni Hapsiny ¢ Na,COsg,
uw NaOH mm6o xmopun, an6o cymabdar
HATPUA, B TO BpeMA Kaw GONBUINIICTBO
woramopux  mox  comepkar NaCl mo
W W W @ w NaS0, OUIOBPEMCHIIO. B pesyunrare:
Lo Nay60y, % 9TOrO  1HEOOXOAMMO  GBIIO  TIBYuNTD
BCHELNBAEMOCTh DPACTBOPOB,  CONCP—
Puc. 1. Tnpponma pacrsopa Na:COs JKAIIX  BCC  YETEIDE  BJICKTPOJNTA:
IpI PasMIMNEX AABICHNAX Tapa NaCl, Na,S0O,, NaCOyu NaOH. Msy-
wemue ke, a TaiKe rpaduuecroc n3o-
Gpazkeniie TAKOIM CIICTEMH B IMMPOKOM HITEpBajc KOuLeHTpaniiil, T B pas-
HOIl Mepe mOJIb3OBAanE TpapmiroM B HannHemeM CBA3ALO C 1I3BECTHHMIL
TEeXIHHYCCKIMII TPYRHOCTAMIT. Belecrnie aT0ro HamMi paspeniena Goitee ysnast
3afaya — UBYUCHH CICTEMbI, Xapakrepnnhie ATA BOT MapOBHIX ROTIOB BHOJTE
OnpefeIeHHEIX BAMANHLIX AABICHIIT Iapa, 9TO Jajo BO3MOIKLOCTH NYTeM,

OOKA3AHHEEIM HIYKe, CBECTII H3ydYaeMEe CIHCTeMBl K TDEXKOMTIONeNTHHIM.

MapecTno, 9To IO Mepe pPOCTA AaBileHusT apa B KOTIe, a 3HAUNT I TeM-
IepPATypHl KIMEHNA BOXl PACTET CTeNelb ITIPOJIU3A CONEPsRAmeroci B KOT-
nopoil moje kapGomaTa HATPNA. DTO MPUBOANT K PABIOBECUEM COCTOAINIAM,
m3obpasennsin rpadmueckn [3] (pme. 1).

s rpafmka cremyer, 9TO KOTJIOBAf BOAA COMEPIKUT NaOH u Na,COp
He B IPON3BOJIBIHX KojmdecrsaX. HakioMy HaBieunio mapa B ROTJe COOT-
BeTcTByeT ompeneneniioe ormomenue xommenrpanuit NaOH i NaC,0,. Tax,
IO NaBJeHNA B 3 aTM. TIAPOIN3 COAB! IPOMCXOANT CTOND HEe3NAUNTENBHO, UTO
nM MOKHO mpeneGpeus. IIpm maBieHNT B 12 arM. rEppOAN3 CONBl TPOXOANT
na 50% . ITpn gapseEmn 25 aTM. HaGuIofaeTcs papHOBECHE MEKAY 85% NaOHi
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n 15% Na,COjg. Ilpu gapaenusax s 50 aT™. o pble COXa HOJHOCTHIO TIHEPOIII-
ayerca g0 NaOH.

Hamsrune nocrosunoro orsowenns mexny NaOH u Na,COg4 B Bone mapo-
BHIX KOTJIOB, PaGOTAlOMINX Ha 3afauHOM AaB/eHIll Iapa, Aaj0 BO3MOMKHOCTD
BeCTII II3ydeHIle PacTBOPOB, COfeP/KAMUX 4 JMEKTPONITA, KAK TPeXKOMIO-
HeHTHEIE,

B rauectne mepBBIX XBYX KOMIIONEHTOB GHIIN BEIGPANLI XJOPHT I cynndaT
uarpms, a B KadecTse Tperhero xomnonenra — cvMeer NaOH n Na,CO, ¢ mo-
CTOSHNRM OTHOJIEHIIeM KOHIEHTpanmii,

W3 muorooGpaana posMOKUMX cmcTeM ME puGpamn cieremy NaCl—
Na,SO, (50% NaOH + 50% Na,COg), xapanTepuylo misi KOTJIOB HU3KOLO
napienust napa (12 ats.), roe matmonaerca orHomenme xonneurpanuii NaOH
1 Na,COy, papioe emuinme, 11 CNcTeMy B HOJINOM CMLICAE CTOBA TPEXKOMIO-
uenruyio—NaCl—Na,SO,—NaOH, xapaxrtepuyio mia Boghl KOTIOB BECOKOrO
napnenns nmapa (cosiwe 50 at.), rpe Na,COg oTcyTcrByer.

VYkasanusie CHCTeMb! GHUTIE IBYYEHHl B IIUPOKIX NpPeaeslax KONMenTpaiii.
Aan cucrems NaCl—Na,SO0,—NaOH 6nunr p3atsl xonmenTpanmi Kak 06bia-
HBIE I KOTJIOB BEICOKOT'O HABJEHIISI, TAK If MOBHICHUEE.

Benennpaemocts knnamux b skenesuoii koabe pacTBOpoR cMeceii dIeKTPO-
JTOB M3ywamu ¢ cymmapusimm xonmuemtpamiayu 20, 40, 60, 80, 100 n
120 mr-sxp/n Meropom memncroro nepebpoca [4] ¢ uamenenmmwur [5), mpnma-
THMIL B paiee phmonxenunx pagorax [1, 2]. Pesymbratsl onnITOB NpriBeseHst

" BTabn. 1 n 2, na ocuonamiy koTopex mocrpoeust rpadukir. IIpinnumr mocrpoe--
uia rpafikon onncau pauee [1],

Benennsacyoers pacrsopon NaCl—Na,SO,—

(50% NaOH +50% Na,CO,)

Ms puarpamy paa pacrsopos cmeceii NaCl—Na,S0, — (50% NaOH -
+50% Na,COg) ciemyer (pic. 2), uro scmennpacyMocts npn 20 Mr-sxp/m
He3uauNTEeIbLA,

Bemranusr neutcroro nepeépoca (II) wamensores or 20 mo 30 mar. Ilpn
wounueurpannn 40 Mr-oxB/x mveercs maofpoma (KpHBAg OMUHAKOBON Beme-
UIIBAaeMOCTH), IAyImas OT cpemwelt Toukyt gBoiimoit cmeremst NaCl —
(50% NaOH + 50% Na,CO,) no cpenumeit TOWKI crcTeMot NaCl—Na,SO,.
O6macts, saxmouennas Mexuy wsopponolt m Toukoif, coorTBercTByIOmert
pacTpopy onHOTo cyindara marpms, 067agaeT mennCTHM mepebpocos > 50 au.
Mernnnoe snavenne pesmuiA OEMIICTOr0 mepe6poca mpiBefeno B Tabm. 1.

IIpn xomnmentpamin B 60 Mr-sKs/i AmarpasMya COREPKOT BOCEMb PasilTd-
UBIX TI0JTeil BCHEUBaeMOCTN, TpHYeM BelmYnusl Il JiexaT B mpemenax oOT
IT > 50 mo II > 400 . Benmumnsl MaKCIMATLHOTO IEHECTOrO nepebpoca
HaXOHATCS B 06;7aCTH PACTBOPA T B Cpelueil TacTII ABOIHON CLICTEMEl Na,S0, —
(50% Na,CO; + 50% NaOH). Huarpamva mis KorpmeaTpaunu 80 Mr-sks/a
comepsruT TPir moda ¢ sesmwunamm IT > 300, > 350, > 400 ma. Inmarpamyst
mwra xormenTpanmii B 100 m 120 Mr-sks/s1 comep:xaT ICKIIOUNTENHHO BEIH-
YTMHH MaKCHMAaJbLHOTO HEHNCToro mepedpoca.

Bememisaemoern pacrsopos NaCl—Na,SO,—NaOH

~ Juarpamya gus tpexwommomentnoii cuctemst NaCl—Na,80,—NaOH
(puc. 3) mpur 20 Mr-sKB/J COmep;KUT BeNHYNHE meHmETOro mepebpoca or 15-
o 30 M. S

.
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122 H. I'. Vecenro

[Ipu 270t KOHUEHTPALUIL, TAK KE KAK 1L B paceMoTpeunoii Boime cicTeMe,
BCICHIBAEMOCTh BechMa lie3navnresibua.

[Ipn 40 Mr-omn/at mveerca 2 nsofponst n 3 mona ¢ semnumian [T <750,
>50 1> 100 s, Meruunbie 3UauCHIT BEIITII neuicroro mepeGpoea mpir-
Befenu B Tadd. 2.

G, m2-c46/n
720

& e
RLRBITEIGATRS
ERLERXEA)

50% NalH + 50 % Na., 004

Puc. 2. 3aBicHMOCTH BCHCINBAGMOCTI OT COCTABA I cyMMapHOii
KOHI[GHTPAMII PACTBOPOB  CMCCei NaCl — Na:S03 —
(50% NaOH-50% Na,COs)

el Al Mt b et

JnarpaMMa TIpI KOHUEHTPALUL 60 Mr-skn/a comepsuT 8 momeil ¢ Bean-
~qHAME H>50,>100,>150,>200,>250,>300>350 u >400 wma.
MakcuMajbHAR BeJINYIIHA MEHICTOro mepeGpoca COOTBETCTBYCT pacreopy
Na,S0,. .

Tuarpamma A 80 Mr-oKB/a CONEPIKUT 3 moms ¢ semmurzanz IT > 300,
> 350 mw>400 mu., JmarpaMmsr AuId CyMMapHBIX roumentpatmit B 100 u
120 Mr-oKB/i cOmepiKAT TOJBKO TONA C BEMMIMHAMI HEHICTOTO nepebpoca
-gomee 400 mum.

1 e e e e g
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BasHcHMOCTD BEAHUML TCHHCTOre nepedpoca OT KOUHMEHTPAIIH I COCTABR PACTBOPA
esecns NaCl—Na,S0;—(50%/, NasCO3 4 500/, NaOIl)
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TaGanoga {

Cocras cMecH
ANeKTPONNTOB, %

CyMMapHAA KONIEHTPANHA CMECH INEKTPOANTOB, MP-0KB/I

20 40 60 80 100 120

NaCl Na,S0,

50?50/8%:1\%%6, Beanunua nenncToro nepeépoca, M

90
80
80
70
70
70
60
60
60
60
50
50

10
20
10
30
20
10
40
30
20
10
50
40
30
20
10
60
50
40
30
20
10
70
60
50
40
30
20
10
80
70
60
50
40
30
20
10
90
80
70
60
50
40
30
20
10
90
80
70
60
50
40
30
20
10

U
S e NI B

25 80 315 410
30 120 330 410
30 175 870 415
40 210 350 420
40 250 370 115
40 280 415 420
40 250 370 420
40 300 360 120
50 310 410 420
50 320 410 420
50 300 370 420
55 320 370 430
60 845 400 . 430
60 350 410 420
bb] 350 410 425
55 330 880 430
60 330 390 425
60 360 415 430
70 355 410 430
70 350 410 430
60 360 415 430
55 350 390 430
60 360 400 435
60 370 430
70 380 430
70 370 430
70 380 430
70 370 430
60 360 430
70 380 430
70 435
80 435
70 390 430
80 390 430
80 390 430
70 485
60 435
70 430
70 430
80 435
80 435
80 435
80 430
80 480
80 430
70 435
80 430
80 § 430
90 435
85 485
80 430
80 430
80 430
80 480

R
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Tabauna :

3aBACHMOCTD BETHYIILY OCHUCTOrO Iepelpoca OT KOHIECHTPAIUN W COCTARA
pactsopa cxec NaCl—Na,SO0,—NallO

CymMapuan KOHIEHTPanuA CMECH NCKTPOJIUTOB, MI-3KB/MI

ST PN v pusonty ou yoe A 73 Lo aem ey ey

Cocrap cMec
JNEKTPONNTOB, 95

20 40 60 80 100 120

NaCl Na,S0, NaoH Bemuanna neuicroro nepe6poca, MJ
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Benenusaessocms KURAYUT pacmeopoe aAeKmpoaunios

IIpmirosRenne n3yueHHLIX CHCTEM K ONCHKE KaYecTBa
KOTJI0BOIi BOABL

HemocpencrBeHnoe paccMOTPeHOC NMOCTPOEHHEIX UArPAMM JaeT BO3MOK-
HOCTH CYRUTH JIInb O TOM, GymeT i JaHHEND PAcTBOD, NPN IPOYNX PAaBHLIX
ycaopiax, obaaxath GOMbIIENT 1ITIT MeHbleli BCIGHIBAGMOCTHIO, CPABHATEIHHO

G M2-ahllfn
720

g

Piec. 3. 3apucumocTs BCMEHLBACMOCTH OT COCTABA It CYMMapBOi
KoHuearpauui pactsopos cyeceii NaCl—NasS03—NaOIl

1
€ pacTBOPOM J{Pyroro cOCTaBa 1l KOHUGHTPAUNIL. 3aKkNIOUemie ;Ke 0 KOomitie-
CTBOHHOM IPOABJIEHII BCUSNNBAHIA B KOTJIE ¢ ONMpPeNeemIbMII TeXIIITeCK IMI
MAHOBIMIL I PEKIMOM PabOTH MOJKHO cRelarh JIMmb HOCIE COOTBeTCTBYIOMmeil
YBABKO HamUX MIACPAMM C ABICHUAME, HAG/IOKAeMLIMI B AAHHOM IIAPOBOM
worae. [Iyrm 8roil ypaswm msmoxens! pamee [1], rme mmarpammsr Tpoitmbx
ciereM  NaCl—Na,CO;—NaOH n Na,SO,—Na,CO;,—NaOH 6rumn caszamsl
¢ paboToit OmHITHOTO KOTJIa NI3KOTO NABJEHMA Hapa. 9ta CBA3b OGLUIA OCYy-
mecTBieHa B obmeM ANA cilydasd, KOrga pasEoBecms rupponmsa Na,CO,
B KOTJIe e 6LITo ROCTOIHYTO, 9TO JIMEET MeCTO B NepBhie MITMyTH HOCHe MOJ-
KAUKH B WOTeJ NNTATEALHOL BOMEI, COAep;Kameit TOT M MHO H3BHTOK COJIHI,
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126 . H. I @ecenno

Tax sKe Kax 1 panee, noBejelie BOJ B MAPOBOM KOTIIC HUBKOrO AADBJICHIS
napa mojmo cpasath ¢ qmarpaymoli  NaCl—Na,SO,—(50% Na,CO,4+-
=+950% NaOH). 970 pgacr BoaMO;KIOCTS CyANTL O NOBENCHIIT KOTIOBOI BOAHI,
coziepskameii ORHOBPeMeHNO cyan(aT I XJOPIN NATPHA, UPH  YCTAHOBND-
meMcst  paBnopecnn peawnrm ropponnsa Na,CO,. Ias raxoil yBsasxn, kak
M npexnue, socnoandyemcs aaumeMi Qoyra 1 Yaemepa [6].

Hpmimyan, xax npesae, uro 200 yur nepe6poca B HAMIX ONEITAX CGOT-
BCTCTBYIOT RCIENIBACMOCTI, HOXONmuUlCii A0 mepedpoca Tembl B IapolipoBOx
B onurtax (Doyra, Mol noctpowms rpadui nsokonuenTpar (puc. 4), NOAB3YACH
mamumMn raén. 1,

50%NaOK +50%Na (0,

N

| & VAVAVANAVAVAY
[\ VAVAVAVAVAVA <>\?/4>\

NaCL NquUI‘

Pic. 4. lH3orxouuentpaTsl 1pi  BeMiMMHE NCHICTOrO
nepebpoca, papnoro 200 ar cieremst NaCl—NasSOy—
(50% NaOl+4509% NasCOg)

M3 rpaduxa srano, wro penemupaemocth pacrsopa Na,SO, ¢ roumenrpa-
uueil 46 Mr-oKB/JI paBua BCHeNIBaeMOCTH pacTtBopa, cogepsiatero 50% NaOH
11 00% Na,CO, ¢ cymmapuoii xonucurpamueit o 47 Mr-sxn/m.

Ho6asxka NaCl r pacrsopam Na,SO,, Na,CO; 11 NaOH gmo 30%-uoro
CONCP/KANUTIA TIPI HEN3MEINOi CYMMAPHOI KOHIEUTPALNI TOYTH IIe BIIAeT
Ha BCIIYIHY BCITEHNIBAcMOCTH, jaibHelimas nofapxa NaCl mpir cofmomenun
TOTO 7@ YCTIOBUA YMENbILUAeT BCMEHNBAHIe If TONBLKO yBeIudeHie cyMMaploi
xounenrpanin puadasnc xo 50, sareM Q0 9O Mr-3KB/X I T. [., N, HaKOIeIN,
B ciryuae pactsopa oamnoro toasko NaCl — no 74 mr-sws/m, coxpaiuser pesm-
gy uenncroro nepefpoca, pasuyo 200 mu. Ilpusemeuuntii rpafur maer
BO3MOKHOCTL CYAHTH O MNMPEACHLHHX KOHUEHTPALIIX CMecell 3JICeKTPOJIMTOB,
BRI3BIBAIONILIY BCUEHNBAGMOCTb B YKa3aHHKIX ONBITHBIX KOTIIAX.

Ppaduk masa KOTIOB BHICOKNY HABIEUNil HaMil Ie G 110CTPOEH BBHAY
OTCYTCTBIA DKCIEPUMEHTANLILN TAHHLIX IIA YKa3aBHLIX KOTJIOB,

CirenyeT OTMETNTD, 9TO TPIBOXUMEIC IPaiKI BLIACIMIOT IPOTIBOPCIHSL
B DBLICKQ3BIBAHNII OTHCABHLEIX aBTOPOB O XapakTepe BCHEHHEAEMOCTI BOJ,
B KOTJIAX BBICOKOTO II WU3KOro masieunsg,. B To ppeMa Kax GOJIBHIMHCTBO aBTO-
POB cunTaer, YTo BCMCHIBAEMOCTh B KOTJIAaX BEICOKOI'O AaBIEHIIA mapa 0oJblue,.
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Benenugaestocmy kunquz pacnieopos 91exm poiunos 127

He;KeJIH B KOTAAX [HI3KOr0o AasjeHis, UacTh aBTOPOB NPHACP/KIBACTCSA TIPO-
rusontosnokuoro muctnsg. Hanm ke rpa@isn NOKa3piBalOT, 4TO 3aBICHMOCTH
BCUIEHIIBAGMOCTI1 OT KOHIGHTPAIULI Tt COCTABA BO KOTJIOB BHICOKOTO 11 HBKOTrO
aasnenius pechMa Gnunawir, Hesnaunteabunic naMencuns B COCTARC BOJ BHIBLI-
BalOT Pe3Kile 13MeHEHHA BCNEHIIBACMOCTIN.

Paanuwunie apToOpsl- HPHXOAT K NPOTIBOPETIIBHIM BLHIBOJAM 113-3a TOrO,
4TO HE Y4HTMBAIOT He3naulTeJIbHOe PAasiiuie B cocraBe BOML.
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1. lsyyena pcucHIIBACMOCTL  KIHAUUIN B KEJIC3HON  KONGE BOMNBLIX
pacTBOpol rpexkomnonentiunix cveceii  amexrponnton:  NaCl —Na,SO, —
(50% NaOH -+ 50% Na,CO,;) u NaCl—Na,SO,—NaOH; pesynsrar upen-
crannen rpadiaeckn.
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